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(57)Abstract: 

PROBLEM TO BE SOLVED: To control a coupling direction 
of a ferroelectric insulation film, restrict mutual operation 
with an electric field and restrict a deterioration in an 
induced electricity due to the electric field, by a method 
wherein simulation resultants, based on molecular dynamics 
and fluid models, are utilized for other simulations, 
SOLUTION: In a process fluctuation calculation unit I, 
macro-property not taking into consideration fundamentally ■Sh- 
an atomic level is calculated, and is stored in a file 2. In file 
contents, a coupling angle of an interatomic position vector j 
calculated in a molecular dynamics simulation II is inputted j 
to a film characteristic calculation unit III, and a fundamental j 
film characteristic is calculated therein and returned to a [ 
file 3. The fundamental film characteristic calculated in the 
film characteristic calculation unit III is also returned to the 
process fluctuation calculation unit I as a part of 
parameters. The molecular dynamics simulation II is 
executed in combination with a molecular dynamics method 
and a density function. As a result, it is possible to progress 

a semiconductor manufacturing process according to a desirable process, or with amendments 
without a test piece. 
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fBSffl-F-^fcttSlSfc, ab i n i t i o#?«dJ 
a -fe X v- 5 * V - * X« IgMtm? f S' a- ^ £ 5- £ 

< 1 1 1 ofci5tt&^8!lT-:?£ftl>Igk , ME^SI 

a^£^i5^^Hf«iEi!0a-r-Siek - k 
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h 3 <X7C%afi k BuKsSffc*: r;K^S^' v iTfcft h is 
SaV-: ^ 3 y iSSS t L T ffi ^ $ ni> 3 ^7tftafi<7)^ 

3 r k £#®kt-&m^ n D n ?»ru 

[|f*3«2 3 milB3»:7t^ilj^^5^^-^Hy 

*^ffiiE3&^tt^-T^cDrn-teX^ S il/-^ 3 >- 
3 yA^mffBSftrc^iW^:/ 5 aV-y 3 v 

HtflB^KJ^^S^^-^ayti, B'JlEA 
fltt k £S£S*fl-tt* ^ff 5 i k £#«itk -f 

[ 11*^ 6 ] ml i^mts^ SiW/ayll* 
Tt&^ffi k 3?J*tf«£ k c7)ffi^^ii-TiT^ix h Z. 
k ^«Sk-t-l»W*ii 1 £!B«co*^l5<a*Birn*x 

ci^ ^x^&ztzw&t -t& w«« 6 kie»<o«^ 
■ox^zzt k -t h mm, i i.zm.nn.^msm 

i tcfBttcom^a!fp^Tn-fexwmit*&. 

1 0 ] mtlWmX"ryi' J rM$KTT A,+r 
x y ^ *;UT'£ & i k 2r^fSS! k -f ^ IS*« 9 CIEIfccOlt 


tzn&xHt. m&mmmwftizmfcztiKnTttm 

cOWtt^W-TSiSitl^S^^A^ilkL. zcoxxm 
%mz 3 ^7tco>- 5 j. U- -> 3 y £fr =SrV %Wf ES^sa^S 

k. HiriB^aT-^k^mar-^k$ritiS^€-ri>x 
st. mmm&&zx^ miBSitxsH^is^i 
k, HtFiB^maiJT-^^^fta^^^HfriBKitxgH^ 

k comz^MMmztb hixtz^ , |rflBK5tXSia^ * 
^X'nbtihJLUtfrhtn'O > WE*Til**t=*^ 

mjEW®tfT^mx-h&*%itl<zte, tt&klX9Bmt& 
Z k Mtt 6IH*« 1 2 ^lE«c<7)*^p a n^tS}i* 

a. 

[«fjii4] mmm^w,±9^^9itLx\^z 
k zmmt-f&m&m 1 2 tcfB«<75«:^p D H^83t* 

x'hhztitt&t-th mm 1 4 tciB«o«i i gPfn^ 

[M*^16] ttflfi 3 ^.TC^Witi^ Sil^-^a 

a**«§ix-S»-k^#Sk^2.l**3Sl 2KBttw 

[»*3R17] HtrfBS^TtSS^r^orn^X^S 
jl is 3 y*>fe MIB 3 Wt'trtlSft&i' 5 a U- v- 3 

c7)ftaS* s lK5MSix&C:k^«rak-r^W*iBl 2H1B 

l-fB*8co*^>f n coK3t*}S. 
[ 1 9 3 huIB^ fflr - * k ^ftaOT-'- ^ k c^Jt 

mmfetew&m&ffflx-fthtihz t zw&t-t&n^ 

1 2ic:IB«c7)«^B 3 aS0Mjt*ffi. 
[!R$JB 2 0 ] ItrlESSiSXSH^ Sri^iE^a-r ^.xs 
«S»«l*iaiTi i f*>n 6 CI k £#S&k f S 1 2 1 

lEa^m^gp.fn^Kjt^s. 
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mzm^x^h z t zftmt-tmxm i tiet^ 
^x^hzbimmt^-h mxm 2 2 tf ess^*^ 

SiaffyKf-y^A-A'fcffl^TffMi&i k Sr^Sk 

[W*ii2 5 ] m&mttiXT-y^ Mt ATT AX 
T> : y^)vxhh^hzt % mmbt?>imm2 a tie 

[11^2 6] |y|eigii6<) ; Kry>-v;U±BKS*r'r 
y^/WT£&-r£- k Zimtl- m%iM2 4 tIB» 

itiffeiSS^W ttco^-^r < t i> 1 o<7)iW- ? £ 

fshti h z t mm t -tutim 1 2 t leigcoit^.ft 

[ff^«2 8] fiJfE^IS^i'S^-v'sykSS 

s A w-i- 3 vxhh z b ztmb-?&nsm2 1 tie 
[ii*«2 9] frie 3 ft^^i^y 5*1^-^3 

sA#tKiS£ft6 ; t &#ffit-ri>n*«2 7 tK«o 
x-fimbL. zcox^mmz^^^v-i^sy^'^j: 

v ^le^rtt^f Sir - ^f&rjyt-x-^yx^A 
k . fT8E«®6aiatfWIE«JM6!Bk t»E3 ft * - 9 

i/x^AZtm-t&mzbZffiz.. frie^ytr^-^^ 
xfAii ffie-^aiT-^ b mwHst?- ? t £Jt«&5g 

5£ffik. tot e^Rfflx- * Jiffl £ ft * Mies^is 

»j«*s*^U"ri!BaxsH^t«EiEJBa-r* zb£& 
mb-t^m^shcomm-y^T^. 
[«*«3i] mie«>t^a(i^9x^i:tTv^i 
k ir«fSjt-r 3 o tsEttco^aiftwiet^x 

n*** 3 2 ] lute? 9x *<ft Lfc«ass»iB:** 


■cfcs z t k 5 3 1 tiett<^«^f n co 

[IS*3S33] mie^5i^—>3y<i. 
ffi k ^giRMI&ft k coffl^Hrfc-ti- 1 i h tH-m^zs $ 
al/-ya yta^Tfrtax-S. Z b k"f &li!3< 

ifl3 otiem^m^B^sm^-TA. 

t> iotpg-r-i>«fttT"fc&i b ^nmb^hmikm o 

tieig^m^ft^Kitxx^A . 

i 3 5 ] Btrie^ m-r - 9 b mmm? - 9 1 

3 o tiea<os^a^)S85fi^^f-A. 

3 & i ffimmmiMmTzmsE&m-f&TM 
im<xmmfflX'?fhn & z t * ^® t f & ntas* 3 o t 

[ff^ra 3 7] set, WSA^fifc LT HuieKSftw 
^tr* s A^§ix. mffe^ : ?i!)^ ! ¥y5aL'-y3 y 
(±» ffiRAJimb*cr)«pe>$Zmt,z$Zft¥rnZfto Zb 

zmwib-tm*m3 otie«co*^gB I ft^K5t^xx 

[11*3? 3 8 ] Huie^w^^^i:. Hhtiummmmft 
m izm^ ^x^tzbinmb-ti tmm 3 o icsnn 

[li*3S3 9] MieiSPM® 3fr^MSr 
a-5TV^it5:!»©i:-t§if*^38 tc ie»^*^ 

h -r«»fs*ii 3 o izmm^m^&com^ ^ . 

[«*3S4 1 ] f)ie^S^^>^^^«±ATTA^ 

f-y^-v^T-^s-t-i. z b *mw.b-$-umT%4 o tie 

[ 4 2 ] frie^^S^^'r y^WiBKS^f 

[If*3l4 3 ] Htfie^iJj^)^^ 5 ^-^a 
t>titzmilW&.^ts:< b ^ 1 ocO^Mr-^SrfflV^ 

n-g.it £#m^!.fi#Ji3 o tietE^m^pWK 

[f»*JB4 4] iwie^i^ys^-^ykis 

5 * g y-C-J) & £ k b-tmsi%4 3 tie 

[11*^4 5] H?rie3^7n^ifi^¥y5 ^^-^3 
y^^Hijies^Ttgrifr^T^ro-fe^v- = ^.wy 3 

ai*%jM§ixSi k *«ak-r s»*«4 3 tietK<7> 
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[ mem 4 6 ] vmavwav n-t xcommnft 

W&kWy'y 5 a V— v 3 >%?fo At-Jb^ 

r : - ? 6 f» & *W fc * 38? § * * 7° D ^ ^ A £ IE» L 
3 y tr * - * 9 nWitm&fo. 

mz&-3^x^& z t *<mt-rift$iA4 1 \zwm 

^X^h^t-k^Wt-th mm. 4 8 \z% 5KOl£»« 

xtsmt^^>hw^m^m%^oz t zw&t 
fc-ri>fi*ifl4 7 KiBttoiBftJi*. 

CIS*IS5 4] iwlBISBW^f- >l/\Mi BKS^f 
yis*tl>ThZ>-?2>ZtZ¥fWLb*2>nim5 2lz§ffi l 

[Jt*«5 5] mm^m^^ $ ^ i^-y 3 y -e# 

WP-feXv- S a W-x 3 y tffthtih Z k t f 
[«*JJ!5 6] 5 a V- v 3 y 1 55 

[ff*Ii57] flctte 3 iKTC^iS^I^ ySaU->3 

yv tt&tiim. tfrvytts ftlKSft, cij*<o» 
tans*. 

[00 0 1] 

[^Bfl^iR-f safg^Sf] jet;:, *«BHtt, S^|5p a a« 

0. wc, tsai^xji^5x^fl:ufei|i*«swRaa6 


[0002] 

.yT3*M4, 64KH2 5 eMiTSitfW&irf S 
01 2 8tc*"f <fc?£^ft$"&. 4^. 01 
28cr>Wmii. lMiZt$\m-»/y'XAhZltLXm 
mLX^Z. Ztz. 012 8U:*svvc, rnvbJixfc 
^if773Xh^L> SMUidRAMOlSttfcjpL 

[0 00 3] 01 2 8^-TJ:5t-, 64KK256 

i>$5£LT^S. -eft* 5 . 4Ma»&1fttt£&l>4$K, x 

kffij$$-£&£S^ 01 2 8{Ct>*LfcJ:dts W*. 

if, 6 4M-cii, ( i ) &y<omm. < 2 ) fm<osm 
-ft. ( 3 ) f - «y r-^^f xcois/jN, ( 4 ) B.mittm, 

( 5 ) ^*1t^±> ( 6 ) F AikfflM* ( 7 ) APfi-ft. 
[0004] 25 fc » fi^cOjgffl-^, w!S 

**<o»ffl, ffiffimnmm. nMmzmh ztiz*. 

JUf\s—MZ%t&XVp<<OX*fo&. L*»L. 1G? 

SmislBffl * coattfiBfttSR* "C 'it* LXfs< £ t 
[000 5] 4fc. 01 2 9tftJ:ot> #X^« 

[0006] *Jt, lG7y*a±.X\ ho-^7S*lX 

mmxith^m^^wctt tx . 0 1 3 0 ksh-j: 3 
±kurtsat3«-c*o, 01 3ok^ 


(5) 
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[0007]-*. ¥*{fc±fcJB«L;fc«IK&*M I s 

#«*»iMk'tft b . »iMtflEEUS< & 0 , 

tSStSt&S-ltl. . ttz. EEPROMfJfit*?. 
4: , DMMfcSfvC < 4 k , #W3iSfc«ffl#Slfc s S:-a 

[0008] U&>U MI sm^mMitZtlXl*. 5$ 

4 y;s? M*v<raKr**Lfc*FjE?Uis -eft-eft 

[0009] t>0 'M-LWf^^VX'^X^-i . 8S&^fS 
EPillrt-Si:. *7h7-;t«ftt4Si-OIS#*«. 

^mmztix , m^iE?L#«$fts«®4>4>^ 

[00 10] £ft&«fl£SaiFl.J:3i:l/t» «3fi"C 

»4*&*»«ias#i.ajLfe. «itf. x'J3v (i 1 1) 

#\ J . AppI . Phys . , Aol . 69 (12) , P8313 (1991) fcfg&$ft 

*^ft±t=.#^A^*t--5- Japan. J. Appl . Phys. 

Suppl . , Aol . 21-1 , pl87 (1982) fcfSftS tlX V>4 . ^ ft & 

f±, -arc* 9. i^r-fTrw^JB-c^rsK^oru 
±{f x t> , -en i m \> ^»BS«f*:i»<o#tt § *** 

(4, A. Miyamot, K.Takeichi, T.Hattori, M.Kubo, and 
T.Inui, "Mechanism of Layer-Layer Homoepitaxial 

Growth of SrTi03(100) as Investigated by Molecular 
Dynamics and Computer Graphics". Jpn. J. Appl. Ph 

ys. Vol 31, (1992) 4463-4464. . ZZX'te, ^ 

n-?*.** hz&mmm%i*i&b lx. zhztms 


#>U Si-O-TiXli, Ti-Si-Sr|goM 

^m&comfflmwzwk-ixm^x^&. ttz. ztit? 
a. &&&mmftmnmm$:%-mtLx&t), s-rt 

[ooii] ztik<nztfrhttfr&fflzmt&ii3ffi% 
fW8* t'comtzm^-t h frizm-o x wftfjE i v minx 
^x^^coifi^x-ht. ttzwj. mmnfflAzo 

S»»t:*tttTV^. £ft£>H, #ttfl&tt*fWR*3J! 

wm&mz mthm&^^x <r>im& t rmtbxm. \ 

[0012] 

[0013] frfr&7-Ahv-z.cvmmz±&%-7 7A 
^xsfcrfcv^rti. xps^ft- i Rcom&zm^ 

2><7)tmWX'hZ> . CltLSr i n- s i t utaJ^LTV% 

Sf5E#<7)g«t^ 4 - 1 cox # =5: v L v -«*«^«^' 
J>4k#l4, ^<¥'JDrWtt«* s ^v^ 0 

[ o o i 4 ] x. *.u-?cDmm 
i>m&tix\->z> . ua»u 
v-^ji. rp-fexs:»jmj7-n^9AKjt^ d) 
#^ti+** i a< , *fe ( 2 ) ttmb^&ynnnmfrM 

®i>K iffiliZ/bZ\^bWhtiX^$>. ZtiX\ ftTffi} 
^Wf&bmoZ-bii. ftb*%z.t>ti*i:^ZbX'br> 

f tz&fttf? i o m , mm iz [6]*^ v ^ fc sJbtix v ^ . 
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[ o o 1 5] fck *mmm&. smmmn.# 

df'£*gU EMn^fTFT£^x*;k*>\ Sk/Hc&S 
fiWfcSOtU ^ixC-J: 9. KflHWfcGM I S 
a^SrfF&kktfc. ■ffMfc*Wi£»J£U$r^«k-3fcb 

*>t;E«fcfflt^ga**>oJt#, *^ffll ab-ini 
tio*HHWj¥*Ssft3i*\ 3£>fc, frmh&zts^ 

&<7>&ncog&^£-CZtyt>frlZl£ ? km? i>coX'fc 

[0016] mm* hy*frtmmiz. ism&zmu 

imta, >mnntem<nifrkfc \± s i - o & 
tnm?mL, save, wmztuztii$ 

[0017] *||li:fe*M»«tS-&fccOfflS^ffl«. «ff 
^cOtt-^cO-aJi^-f^lft^fflSffffl^v^^ kft 

[0018] *»^coaw«, ssmmffrfBgiR^is^ 

«tt^-ft:^ WJ £ HI & £ k Sr 3 W k U T V> h . 
[0019] *<g*8WttMte«fiffifcl!B-rs 
tOT'. ffU^ab initi oft=Hb 

^yX^rMzXh tm3g&k k Sh g OHftr- * £ £ 

S.V^ B H B *{4c7) ? ? ^ y 7 3 k a 3 i COT'* 


[0020] mttfaSSiimfr^-oK o ±ff r 4 m 

r»j SrLJ:dk-rST**S. 

[002 1 ]X,*», ^X^-ffcKtiftS^x* 

^aSJSro-fexSr. Wht- x&UC ?m<niM 
M *) jE L JlWft 4ikSr^r«gk-t & 

Uf^5jLV-^$-«flt-rsC:k2:aWk-ra. 
[0022] 

immZMfct&fzfiX&fm XffiftMi* ab i n 
i t i o^ifcttffcfflvv #^^&^Mt3ti£3:lffi 

s&u ( i ) ZrTuiixmncomh'g*?, %-mmco-rti 
omamLhBmL, an ymcn^-^yxm^mi 

flktSySil'-yayy^f^JHlUit. 
yXfA<o§f>^l.1fitl (vi ) y-xuzxcrygmzm. 

■ m\mz. LfrhyimxKWoi&z.&xuzitz 

^k. (v) tfU^ttxys^fcfWnbfcjfcfc* ( v 
[0023] 5Efc, 1 ) Jis ^^HfiHKO 

^tticM-ri.^3tX^S : PS:A^lfflk i^A^Jffi?: 

Xs I9IE^5aU- xaMi, ftTWftmz&3^X'ft 
bti&JMt, ffit^TMzm^Xfibix&JMtfr 

htcKi. mM^W}t>mzm^x^htLh^^^- 
*s<ii. 3 <X7€mmaL<7)'j>-%< 1 1— *«±. ffe^rtc^ 

k "f 4 mrf^&nWM rn -fe x w x 5 a U - ^ s 
[ 0 0 2 4 ] X, #»hj§ ) (4. ±ESt*JB 1 

v-isByumwrn-tz* 
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[00 2 5] 3E£. *» B J3 (li*«3 ) H ±iei«*3a 
1 [ZH \ \X* WE 3 ^T^ft* f/K0rn X 1/ 5 * U 

aWBBSii* c k £»«k -r^vmsjmr^-t^ 

[0026] sejc s *% B ^ (1*3854 ) n ±tei«3<3a 
i ^za \ ^T . mw&m&te s *m§f*§£«-c* & ^ k £ 

[ 0 0 2 7 ] Jgtc . #ffc B J3 ( H*^ 5 ) H ±ES«*3S 
ffik^^r£»:^it»£fl^k£#Sk1-£ 
[ 0 0 2 8 3 35fc, (l*£*6 ) fl ±Eff*« 

[00 29]®:, #3ftHH (I^Jfl7 ) U. ±EM*JB 

z^u-y^ynm^mm-tt. 

I 0 0 3 0 3 5€t:. <if#JH8 ) (1 JJE3*#JH 

Tv^ikiSSitnffMSitTntXyUW 
[ 0 0 3 1 3 JEfc* *»H (»*fl9 ) H ±K»#* 

Sfli&lgiirn -fe Xy'iaV-ya y}T<£ £ $H3W & . 
[ 0 0 3 2 ] 35fc. *»<9i ( 111*11 1 0 ) (i, ±3m& 

yy-ww-c^-f & i k ^^k-rs«^.a»3tro 

[0 0 3 33 Hfc. #f£ B J! 1 1 ) ±3&W# 

S^JWT**-*-* - k SrWStk-rSli^iHaStT-o-fe 

[ o o 3 4 ] ad*> , ±fem*« i nmanm 1 1 tea 

COm^-gPfp^Jar D -fe X ^ 5 a. V - ^ 3 y^ffiC i ft 

51 ^.^TMzmrS^Xfrhii&Tzi^x^isLU- 

-fe^^S JL u~i/Byizt.'?X£ r )ffl-t>^^-ft<7>m£$: 
fioZtlzX*). &#>X Zffi&t&. X. H 
lz<mizfctX , Ht/SSft^T/K^ra-t^xS ^ 
y 3 ^^v\ i*i** l 5ig^kKJ:0, iOHTT 


[ 0 0 3 5 3 X, #»5j 1 2 ) fl tfipW 

«ptt*a^L-csaffiiT-^*»'6xsks mrESSfi^ 

art $ ft^iWW* « iSBftXSH 1 ?- 
JAMtU d<7)A*e^S^3<K7C<0^5 aWy 

3>-^tT^V^IS^jt^ai*I^)S$tL^m^»«C0# 

ttc7)^-l|-r'-^ Xgk , HuE^ar- ? k *«ss 
r- ? k £ iHSttJ&f S XS k - mWfc&fofelz X 0 . 

in EMitxgH^ <ok^« k . mssmmmf- 
taiasjfiieH^^flEiESBa-rsxskSflix.. 

h XS k , x / n=a&^ v ^ t If *>ix 6 Xfl k *» * 

{zm^X'frfrtihi'$*.l'-i'B>1&%k LXtHtl^ 
ZZ.X<r>is Sal/-y 3 ytcfiJfflSHS^k 5r#Stk-T 
[00363 Set:. #f£BJi (ff*« 1 3 ) ti» Xlfil** 

^jsigH^ k coia <r>?mgdmwm zmix^x. 
mmmt^mxhh^^z\i. ^sht Lxwm-z 

[00373 jet, *^ B J (lf*^ 14)11 ±mm 
mi2iza^x. mimmmmzfyxffcLx^&z 

[00383 jet:, (tt^ii i5)ii xieif* 

5. 

[00393 JSC 16)11 XlEi** 

ill 2CfcV^Ts frffiSiXTC^fft^^^S z-U—isa 

fi*%^$^^.^ k £#$fc-t&m^p D p»i£7°a-teX 

[00403 RC, *» B ^ 1 7 ) <1 ±IBW« 

JS1 2tCfc<rVC. |WB3»5ca[# i e^K07'n-fe^^5 

[004 1 3 3Et, #»P1 (l»**l 8 ) XlEfl* 
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[0042]®:, (if£3a 1 9 ) te, XIESt* 

[0043]®:, *»W (it*fll2 0 ) HU iJEM* 

[ 0 0 4 4 ] ®:, <8**3H2 1 ) fis ±151** 

[0045]®:, *^ (1*^2 2 ) (3. XfEft* 

[0046]®:, (f«*JS2 3 ) (4, iJEBt* 

JH2 2fcfcWC. lMEi«Ps b $II]S«#£(4, 3fWBJH* 
V £ k SrlfSt k 1" 6 «^^^«it*ft * &® 

-ft*. 

[0047] »C, *% 0 ^ (fS*«2 4 ) li, XfEff* 
JH12H*5^T, fijlE^fW^S aV- x 3 
*!®&p<> *° r y -v 2: ffl V ->T fr & £ k £ ftffl. k 1~ & 

[ 0 0 4 8 ] Ml:, *»bh ( |M«2 5 ) (i, XfEft* 
x V i/ a* )V X h 4 1- 4 - k £ «« k T S « n n » S» 

[0049]Ht, *»BB (M^2 6 ) 14, XfEIW* 
JH2 4t:fcv>T, irlBI^WtfT^^MlBKSTK-r 

y ~> -v s -r * - k £ t -r s m^m&mwm; 

[00 50] ®:, (31*352 7 ) ti, XiEIS* 

fcft^iiriEaGR^Wftt^* < fc t> i -?^«t- * s 

[00 5 11 ®:, («*«2 8 ) l±, XiEM* 

Jf 2 7i:fcwc, mfiB^frt^S^- S^a^kS 
ft^rVK^n-feXxS jlV— v-a ^4, ^t:3<J:7C^ 

[00 52]®:, (it#Ja2 9 ) (4, JJKW* 

3S2 7t:fc^T, WK3»C7C^HB*^Sal'-^a 
lllie 3 <}C7C8t**7* O -fcX v- 5 a V - 5/ 3 

[ 0 0 5 3 ] BP^> , itBM*^ 1 2 7®M 2 9 t:IE 


Xfrbtll 7°o-feX>- 5 a U— v a y^: J: -a It 5 7 n 

m^^zm^x'tshfihru^xiy s ai^-> 3 >-t: 

[ 0 0 5 4 ] X, *^ 0 ^ (M* 1 ! 3 0 ) (±, m^SPfqO 

k 1512 3 y t * - ^ ^ * r A * «SKt h ¥S k Sr «S 

RilT-^k^ib^SSrft'SrVv lulBit^SCJ: 
0, frlBMjtXSH^^K^fflk , ItrlE^lltiJT-'-^* 3 

[0055] ®:, (ifcRJS3 1 ) (4, XIBIf* 

H3 0t:fcv^, «riBi8JS^S«^7X^-fkUT^S^ 

[0056] ®:, (SI«JH3 2 ) {4, Xlfif** 

3^3 llcisnT. |t)fE^7X^-fkt^Kjt^a(i©c*^ 

[0057] ®:, (lf*«3 3 ) (±, XIBIIJ 

^3 OCfcV^T, ftjIB^S tt^fflstl^ 
m k ^JKiUMISrS k <ofi»-&*>*^ i 4 ^ 5 

A Wy 3 y|:S^v ^Tfffcix-S) d k Sr#®! k i-^m^f 

[0058] ®:, (i»*3B3 4 ) (i, ±iBW* 
j|3 0tfcv^, fltJiB^ttti, ^i»f*««LhK®iSS^ 

t> lot:M-r-S.^14-CJ>4-k^^k-r4*^gl5p 3 n ^ 

[0059] ®:, (ll*«3 5 ) (i, XIBff* 

« 3 0 fcfc V >T , frlBTSlT- ^ k i«ilf- 2f k Wib 
«««^{i^^B*ra-Cfft)ix-S - k ^W^k-t^mi 1 ^ 

[0060] ®:, (lf*«3 6 ) ti, XIBIf* 

^3 0l:fcV^T, H!jlEIS!JtXSH^2:«IE®a^2,lS 
*i3S»«i*iaTtT*>ix* - k Sr^fSk-fS^l^p^fl 

[006 1 ] ®:, (»R«3 7 ) 14, XIBIS* 

H3 0t:*3V>T, ®:, fllBA^fik LXMtm&m 


(9) 


#|ffi¥l 1-1 76906 


f4. BirfBA7Jffik ^<^£r££C^#ft*£*T0 fc 
[00 62] SC. (lf^3S3 8 ) (4, ±EJt# 

H3ocfewt. mriB^tt^^i. ws<mwRto 

[00 63] SC. *%Bfl («#JH3 9 ) f4. ±ieif* 

sk-jtv^ifc&^afc-rsm^ftwKja^^* 
[00 64] sc. (mo%4 o > t4. .tests 

[ o o 6 5 ] (i*#jh4 1 ) a. ±teii* 

[0066] SC. (IS^«4 2 ) «. ±1511^ 

JR40C*5WC. iTBBMIW^f^^+;HiBKS^7 ! - 
y^^;WT*S-f&ifc*1*ai:-*-6«?«ft<0«Jft^ 

[0067] St. #% B J3 (11*3(4 3 ) 14. ±fB»# 

4>n/£«flS«Ftt»iJ«6r< k i loco^Slr-^Srfflv^ 

t. 

[ o o 6 s ] sc. *mi amm a > a, ±eai* 
3B4 3CfcwT. ffie^ifi^^SiW-^HVts 

5aW-^HXT**ik*««Si:^**^»ftW«3S 

[0069] SC. *&Hfl (ff^4 5 ) 14. ±1211* 
JB4 3fci$Vvt\ HUiB 3 <K7C^S!)^^ >- 5 * W - x a 
WIS 3 ftTtSSf**: f^corn-kX yUlz-^a 

c o o 7 o ] fipfe, ±iBfi*JS3 oTmma&4 5 t=ie 

± & ^ s 3 v\z j; s smamiMr'y-^ 1 1 
t . « « &mmm* y r/u* 4- at*^»ts i k 

figk&S. 

[ 0 0 7 1 ] X, (»*iS4 6 ) (4. vmfoto 

tzm=f- minim icuw 4 k ansa?- wtsstt £ atj 


k coffl^^C i & frPMJjsti' S ^ ^ 3 y 

& T-ufJlxZim l !t 3 ft * - *8f*SX 0 TtftBSrE 

[0072] S£. (ff*J»4 7 ) (4. ±IBI»* 

JS4 6C*5Wt, SyfB^iWl^y 5 iV-yaMi, 
^»7J^£k »JlW&£k coffl^i^tc J: 4 d k 

[0073] SC. *«W (IS*^4 8 ) (4. JJEW* 
4. 

[0074] »:> #89! (S*$*4 9 ) (4. ±KM* 
ll4 8CfcV^:. BUI5«MHHi«^a(4. 3fWaiB2: 

[0075] Mtc, *%0^ (IS*JS5 0 ) 14. ±IEti* 
[0076] mz. *»W (IS*«5 1 ) (4. _hiei** 

H>rfB^f&7j^^Si^-^3 y«4, file 

[0077] S«C, *^ (1**115 2 ) 14. USUI* 
[0078] SC. (lt*3S5 3 ) (4. ±ffi«* 

[0079] Sic. (if*3S5 4 ) (4. JJOU* 

«5 2c*j^t, mwmm^y^^Mt bks^t 
[0080] sc. *^ h j (li^jas 5 ) {4. ±mm 

^ix/ifrlB^ftt^WJIr- 9 Srffl v ^ . ICSifttf^ 
cor o-feX ySil^-ya > tftftotli Z t £ W&t "T 

[008 1 ] SC. (ff^^5 6 ) (4. ±IBIi* 

JS5 5C*5V>T, luia^»71 : ¥^5AU->-3yk»![ 
^T/KornHr^i^S xV-ya y{4. ^C3<^7C^ 
Uy-ya VT* S £ k ^ #® k -f 4l^*«#^a« 

[0082] SC. (11*^5 7 ) {4. ±l£lf* 

y*^mlB3iX7Cze# ; eT r ^<07*n-fex^5 juU— i^g 
y^\, tt»tt«s. ^Tj^iic. c i immm 
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[ 0 0 8 3 ] BP*> , JifBff*^4 6 7bm9t&Z 5 7 t=E 

6£kk. ffl1fc*m**RlWt&Zk ^ y 
K * - * iWlcfiaBftWr^lHWWBt^^ A L . 
Tn-feX -> 5 a W - >- a ^ J> I) v ifiSrfi^ ?.Ik # { T"£ 

[0084] *XH (f«*lS9 ) i±. a b i n i t i o 

ft^Wi-ftTTu*. Xi/^l/-; XJiigffcW^r >" ^ -r 

5 , WRt^HJftlS&f W^*< k 1 1 ocoSSM. R 
tXd<J5^«cO»9>^r?rA^tf k U ZOXJlMZ&tz 

$tttstnzmK m9m&nxmco&%< t 1 

k 1 1 otRI-f 6«BR<0l*ttO^< k 1 -o^fm-f 

4*5r< k fc 1 ot«(t«.1WE«G»W^$tt<?3il^:< k h 1 
o£«|£LT^ftfcSlfi»T-*k£>I&, *H*IST 

jt««!^ ut . wiaiiuaxsia^ftBrat^pJS* tT 3 

¥Sk *JiflH-6 . ^HWfrSawJ^ieH* £»»r ■ 
[0085]-*. Sil/- 

* to k vc . lute Uri 3 WWtfSv ^kvOPI 
v > d 1S\mtztt L X Wfhi L v i. * *A I X <%M 
5Ak£ffiU^3rC-&#3ii\ Ls6»fc, J: 

[0086] ±? ( 1 ) cr>mMjmv>lS\fflzmLX'J?L 

mi<mtixx-z>, #=HhD*"cit. i^-fHito 

TT, .in*, *Bl/C^4 10 0«W±1 0001 
CO^±mzW.-oXM^L^X»< i,cr>X'fo&. 
[0087] ^ cr>WfcfiM&<7Mlzti: h ^cOft^:* 1 — * 

^cfif-5T#aj$<x-S^Ty^^^x*;^VijSrt>k 
(i, BUa. ^ffy^^, aai^iai^tkt. ^ 

*j<#asrSXo-cv^. zcDumxte. ±ie<?)iooffl 

tfcfi 1 0 0 Offlcomyfcowc, ted]. -r— TVl'S^ 

58 u ^°fy^;Ko^$^ATfi : < ttf0T-J>s. i 


ZiXftXCOliftcr>-t>l,Zf$,Z>bttX'&& (02 #58) . d 
[0 088] &«COflM=, ifflf-7>£K^tf 

ok, Tr^y^^ivcnm^^Ltz^mm^wmxh 

hfrhX'foh. UzhW^tzmz. XT-V^ViV (V) 

sssf ( r ) mtmmzt^^^x^h . ztiin 

[0089] #$69!#S>tt. i<o«*HRt^«t=«)t 

tH,z£<0. ftUto(W$mt-&ftft&W&<.z-%Z>t>K It 
»i^J»tH^< Hi** J: 3 fc&ofc. 3 

[ o o 9 o ] x-\t. z<?>m£M®mmft&<r>-%<7>m& 
#^t^s. -r=5r^*>, jg^ 3 mzm Lx-mm^m 

■tttif. tit it. Z.cr>^mi&ifXWmXW 3 ISO 
t,. ^x^v^;K7) rfj^j Sr^^tti-rs^k*^ 

[009 1 ] aT*¥&mz J:^.^x-fAW«S$:ft#:W 

[0 09 2] X*.9YA'*~9V HZ X ->XfthiXtz% 
<rmSLX^-9 YMZ. -B?T4)V4t LXffi$&ti* 

[0093] »jt»Br«saj i vTwitias***. ^ 

«[i&j@ATV»jiJf. x^y7ZmtcZ%:^i>cr>b LXy 
Srfilftxv^Vk b I C 

[0094] ro^x^mtiiJL- y h 1 tii. 


(11) 
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jsmsfin*.? v^tm^mt. mutM-ma--'? h i 

[0 0 9 6] £«>J:3fc. *«IH{;J:oT, 

[0 0 9 7] gRSfcli. iffitt^S*^! I« 

#1 I a(4, *#»fl«fcJ:oT*ASnfcifflfiK0fll 
Mft&£W8t2>t><OX*b') . ^2«MI Ibll - 

[ 0 0 9 8 ] «H=>, *fKH#6li. S^g^S!^;:*:^ 
BHfitX:. J-XF. *^fct5(tS^rtV^ab initi 

K [n CO ] = Jn (r) • V z (r) d r + 


o iHFjfflft^fcov >x tstrnti . 

[009 9] *^*** J B3^t3tfTtV»>'SiU-v 
h y«£ttflf)££I23 (C^-f . ^?«d3^SS^ ( MD ) 
fcaFflSflJRIR (DFT) k*-^BRLfc*fLv^*ffi*SBS 

ffifc<^Vvfrtt£@3£JBV*fc#^JJlTfc*-?". 

[oioo] 03tc^iot, ft=mh¥ (MD) gp 
4^1470-^- h^T^SriSrt. ftSMmMtt 

(DFT) {4±¥#£«&#>T^.&. 4fflKrt^ffili*K 

#7->zs*ju£m^h. flfcfr, wjstmsBft (dft) 

ti, 'bZKJh^&W&Z&ib&Wz&dZ.klzLtz. 

mLtz. 

[oioi] DFT&#x\ ffi&cotc^n.T&commk 

m.(K-kx.*)V*?-*i$.sbXW.< . £x*/l^r-{4 (iSiS 
WRSTS^Hrt-f t) VFWKn ( r ) cOtfUWf&E 
[n ( r ) ] X'bh. 

[ 0 1 0 2 ] HPfe. E [ n ( r ) ] (4. TIEsS (12 0 

l ) izX *)mtih. 
[0103] 

mil 

-|- / J <2n (r) -n (r' )} 


/(I r- 


|) • d r d r' +T S [n (r) ] +R XC [n (r) ] 


•••(1201) 

£i2S&UK<DVz ( r ) imcO? 2 0 2) t,ZXr>$kZtl&. 
«23HJ4* ; FIBW^-ayffi5fffflx*;l/^-, £3JH [0104] 

B#cO»iJ)X*;l^-T s ( n ( r ) K**> *) , TlfisS ( 1 

T [n(r)] ■ S JT.*(r) <-V 2 ) (r) dr -(1202) 
• j-1 

IMWi£8tfflWx*/Mf ; -Exc[n (r) )T\ -to [0 10 5] 

&i$mm®ms.mz x t . *p n ( r > (4te^ [ » 3 i 

(1 203) tcJ: 9^£ft&.> 

n (r) - E |» ; (r) | J = S T.'(r)?. (r) dr -Q203) 
j-1 j=l 


£j£RJBtt« 5U1201)OE[n(r)] <03£ft* 
OifewtftS. T§££ (2 1 ) , (2 2) tSfKS 
Jgj? (Kohn-sham equation)^ 
^X. Bffi"«E<0/h$V^*>^NlBSffl-rS. S (12 
ll)fcn(r) a*A-»TV**j&»£, n ( r ) „ 0 

[-V*+V eff (r) ] V (r) 


( r ) , ^/K7 v yv'-v;l-Veff ( r ) 
(self-consistant) fcJSrt^WttTS: 

[0 106] 
[»4] 

= E¥ ( r ) •■• (1211) 


(12) 
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V ef f ( r ) = V z (r)+i2n(r')/(ir-r 
d r ' +<?E XC [ n ( r ) ] / 8 n ( r ) 

&Jftffl|»XJM^-Exc [ n ( r ) ] t±. BJJrtfflBffiK 3 ) Sr#fc. 
(LDA) tltfSfcO«X^K-ea ( n ) d£ [0107] 

n ^j»»t-r StfH-s i ttct o . Tia^ (121 im 5 1 

E IC [n (r) ] =5 e JC (n (r)) n (r) d r 


I ) 


(1212) 


(1213) 


exc ( n) <7m\t. Wigne rft<0^k\ V>6V^ 
iRomzlt. 5t ( 1 2 1 1 ) <OVz ( r ) t LX®.<r>7 


[0108] ^x^^-fc lt . *wmm±mm* 

)\si>^tihcr)Zm-?tz. BP*>, T!£5t ( 1 2 2 1 ) X'h 


[»6] 


K- £ JT,*(r) (-V 2 ) (r) dr+U (u (r) 
i-1 


{ a v ) ) 


•C1221) 


r it- < Ri > ^^y^comm. < « * > «i*i-SB<o 

ffllfcfctt (#»£2. tA"T*eL»/44r) .S(122 
1 ) cO^ja^l^ti. DFTcO^ (12 0 1) *>£>*>fl 
(OTs [n(r)]t*9,*(120D *52<D£$D 
^(1221) COUcOlSS-Cfc*. -ecOgfrJHi, DF 

T<o*&fcft«fc:if*jfi(Ra>5$ (12 11) #»fcv eff 
( r ) "CSSfU WO Vz ( r ) SrliKfyy^K' 


I 

K= £ 
i-1 


ft J I T 1 I 2 d r + 


1-1 


[0 1 09] ZZX-mV^t-UZMxte. HD*>, ESr 

( 1 2 2 2) (~^(SSW&M»x*/l^-£;i£A-f 

[0 110] 
[»7] 


l l 


p v a v 


•••(1222) 


^^7/5XyTy)l TIB3U 1 2 23) 
[0 111] 

L = K — E "• (1223) 

5$ ( 1 222) "t^M^i, *%CDmT (OK 

J 0i« ( r , t) tf k (r, t ) 

5riALt. LCTIK (12 3 1) *Mttil>(0<?y£ 

fttbh. TSE* ( 1 232) , ( 1 23 

S. A. v [/V,* (r, t) V. (r. O 
j k ii a 

Ji Qj (r. t) (r, 

(i*a>— (5E/5ai>) 

#(1 222) <7)jliSx^df-£7)fflST**WJi5-ri.. 
*«^tt^^x^;^-^SH!l(= X #i **** 
iaS2r»-?TV>.&(0^>A>, £1/2 M r Ri 2 fccoKI« 


WeEU-TSifc. W&3&t LT. TfE# (122 
[&8] 

dr = S ik -(1224) 
3) , ( 1 234) **#4>;ft.£. 
[0 112] 
HR9] 

-(1231) 

t) ) + £ A lt ¥ Cr, t) -(1232) 
k 

-0233) 
••■(1230 

[0 1 13] Wx.fi. m«Mx UT^S*^T— Oi: 
•mtf, Rj £fctf>fc**tfi a*3WfcLTVfiRwaaK 

£C0«K 5U 1 23 1 ) tt£ia#Ofcfc 
0 , £jSte:>S (12 2 1) k %<DT<7)&Mlzt. 0 , TIE 


(13) 
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* oo) ttthfrb. 0i comm^immz^ 101 143 
{A ik } mft®tt.znxKsum£,(i23 5) [*io] 

[V»-V. ff (r) ] V 3 (r) +ZV K (r ) -(1235) 
mu 1 ated anneal ing^Iitt ^«ttt^m«<:kJ«TJ 

y n a m i c a 1 s i mu 1 a t e d a n n e a 1 i ktt*U AT yMAOHR*? nttflW>f ^ 

ng (DSA) fcPflfiflS ^X"CS>So 

[01151^(1231) a******* [0116] *nM±. TIM (1241) 

■CHBBUfc»BWSR» (oi 0 7-Vx«) £S»i; L [0117] 
Tf&o t * 4 . i WKHSf*R^«£ (CJ. [ » 1 1 1 

„Sjr, t)= [V*-V.„(r>] <£„ k <r) + A nk g5" nls (r , t) 

■■•(1241) 

A MMim ( A ik I ^HtfttY* 0 . X*/HMWfirC [0118] 
*>4. *nk (r. t) S-SfflLT. TIS^ (1 24 2) [SI 2] 

##£>ix4. 

^(r, t) =SC n J+G (t) -op [i (K + G) r] -(1242) 

m^T-y^t^mmm-h^^a ( i<o*wi-« [ o 1 1 9 ] 

t, TIES (1 2 4 3) ##S>ix4. 

V rff (r, t) 2V s (t) 'WtiK-r] -(1243) 
G 

*(124 2) k*( 124 3)** (1241) tC« [0120] 

XLX s TIE^ (12 5 1) # J #£>ft.4 . [R14] 

" 2 T o.l+C (t) Map C1 (K + G) r] 
G 

[-1 K + G i'+JI^ C nI+c (t) -exp [i (K l-G) r] 

G 

-5: ^V^ Ct> C ftM (t) -erp [i <K' hK' +G) r] 
C G* 


•■(1251) 


£&c9ftf&DtR-CK = K' +K" fcJ3< fc. Sexp [ i [0121] 
(K + G) r] j&s^HS^C^Ifciri^feHL-C. T [Rl 5 J 

§255 ( 1 2 52) £*#4. , 4 

^T n , K+G (t)= [- I K + G I 2 + A nk ] C n , K+G (t) 
-EVg-g' (t) C„, k+ g' (t) 
= — [ | K + G I >+V 0 (t)-A„] C„, K+ G(t) 
-IV,.,' (t) C n , KtG ' (t) 

••• (1252) 

zzx-mmiz . Tia^ < 1 2 5 3 > t^-r <* a [« 1 6 1 

0) = (( I K + G I 2 + V 0 (t ) — A nx )/ u) in 

■•• (1253) 

55 ( 1 2 5 1 ) <7>&m.*&»£&t3?t s Tffist (12 [0122] 
6 1)tfW4>ft4. [»171 


(14) 
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C n , k + g (t+ At) = 2 cos ( oo A t ) 
— 2 [ 1 — cos(o) A 

[0123] OT^Oi 3 £3: 

T»?><i:4at:»3Wi4»«:*v^ajLfc. Wfc* 

3 JI L o fc**. Iff L < 35 4 ^ * & <r &«iS L 


C n , K+G (t) 

t ) ] u G • 


-c 

V G - G 


K+G (t-At ) 

(t) • c n 


3 i 


=oofc - i w^^^p^y^ 

/WWSrO* Hi (A^rfro) Wl*g H H B co-«. Zli# 
{aMArtTfcOs Zi . ri (±. ^tl-TfUB i ft'FOW 

N H 
i-l j = l d 


K+G " <t)> 

(1261) 

[0124] t-rmm^(oai%k i 

sSTfcfcTISS (1 2 6 2) fr&WSttftfc. 
[0 125] 
[R18] 

••-(1262) 

fT^?H"f Ewa 1 d CD^&tiEHL e=oo 

[0 126] ;-ny ■ jK'ry^^^SrTB* (127 

1 ) te«k9*b-tk<0fcT5 

[»19] 


2 


Z^,./ (I 


•■(1271) 


* ( 1 2 7 1 ) fcfcWC. N{i#eSS H H B ^M^. * 
cO+coBlK^Oiaat^^ri . Zi TftO. nti 

h^tfcoTs TI2^ (1 2 7 2) {Z^£o!<zm.feL 

[0 127] 

n = n x Z x + n y Z y + n z Z z ••• (1272) 

<h*£*l&, Zx , Zy , Zz ifittlftlx., 

K (r) = f 5: S Z. 

0' j 1 n 1 


y, z#[6]$0«<^? nx , ny , nz 14**1 

[0128] £C:?#«^&ttTi&* ( 1 2 7 3 ) K 

[0 129] 
[i*20] 


exp [- I n + r ; -r | 2 t 2 ] d t f G (r, t) d t -(1273) 
1 0 J 


JJE* (1 273) tefcwt. G(r, t ) JitCOJSJffl 


[ 0 1 3 0 ] G ( r , t ) fcL SEteTK (128DC 
[»2 1] 


G Cr. t> -2*/ (L I-L +Lp >^ 52 

5 = 1 » 


MP t-ff 2 |m| Z + 2 * i m (r -r.) ] 


•(1281) 


JJ£* (12 8 1) fcfcivt , mliffitt^? bJVTh [0131] 
0. T!B^ ( 1 2 82) tzX ^hZtlh. [»2 2] 

m = m x ■ (l/L Sf 0, 0)+m y -(0, 1/L y , 0) 
+ m 2 • (0, 0, 1/L a ) 


J&Kmx , my , mz 14**1 Sfi 
tiXhh. m=0com±, exp [•••] = l*f*>£>. £Z 
i =0*CfcO. ffflSf^^iff^OtftM, m = 


•■• (1282) 

^(1 283) 
[0 132] 


(15) 
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im23] 


G (r. t) = 2»/ (L i-L ) 52 :&'Z./t d 
x y 2 j 1 » 3 

-exp [ m I 2 + 9.n im (r- r .) ] -(1283) 

*%pnmmmft$m* k-wHi g < r , t > <o 20 [ o 1 3 3 ] 

cOJB^ffiVv»*rC. Tia^ (1291) [£*24] 

K (r) = f 2ar/(L,+L_+LJ S S'Z/t' 
11 0 X y i-1 ■ 3 

• exp [ - 7c 2 \ m I 2 + 2 3T i m ( r - r ^) ] 

2/V * S Z.«ap[- I n + r.-r I t ] dt 

k 5=1 m J 3 


;it«?li tTTia^ (12 9 2)* 

J 1 l/t 3 -exp [-aVt 2 ] d t = l/5>a 2 -exj> [-a 2 /K 2 ) 


[0 134] 
[*25] 


J 1 //" x > exp [- b 2 1 2 J d t=1/b -erfc(kb) 


••(1291) 


■•(1292) 


(1 293) fcj:0*b*ii*. 


[0 135] 
[R26] 

2 


0-1/ (L_+l, v S S' Z/|m| 

j ~1 • J 

-exp E-7T 2 |m I 2 /* 2 ] •cob [2?rm Cr-r.) ] 


+ 1X2 "S iC' Z.Z./I nl-r. - r I • erf c (* I n+r. - r |) 
3 = 1 11 J 3 


H 1/2 S Z ± lia {Z./ I r t - r I -erfc U I i^- r 1) 
j-1 


E' O£±C0' WUU n-0^)B# v j = i Sr&KClhS: [0 137] 

[0136] JEfc. TK^ (1301) . 
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1/2 S Z. 1U Z,/b U/v^/exp ( t z ) d t-1) 

i-l 4 M 

-1/2 5: Z 2 lia (Z/v^^cexp (-/^S 2 ) ) 

j-1 s-o 

=-*/^* S Z 2 "'(1301) 
J-1 1 

(1301) ttrft*4*V^fe. WWj: [0138] 
V\ ^<D:S (1301)11 StcTie^ (1302) K [»2 8] 

tkT J: 3 W 6 i fc 36«ai*S o 
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XI S: 7,. * 7, cos [2nm ( r i _r j) J 

N N 

= 2: Z..cos [2jrmr.] 21 Z j • cos [2 *m r .] 

j = l J : 1 

N K 
+ X Z, -sin [2Krjur.] 212, ♦sin [2*mr] 
j-1 1 1 j-1 3 * 

-£Z.»cob [2/rmr.] 2 + 2 Z.-sin [Sirmr^ 2 

■l/CL +L +LJ ^ 2=' Z/|L| Z .exp[^ 2 |U 2 A 2 J 
x y r j-1 a J 

IC 9 N 2 

. (ZZ 4 *cos[?,irLr,]) £ + (SZ • sin [2 n L r ^ ) 

i-1 1 ^ j-1 1 
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N N 

0=1/2 XI 22' S: Z.Z./I n + r.-r, I * 
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• 0> = 1/5! S S Z.Z./I n+r.-r I -erfc U I n + r.-Tjl) 
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■••(1312) 


►®-1/2 (L^+IyH.^ = ' 1/| I. I 2 .«p t-^IU 2 /^ 
• ( (SZjCos [2*Lrp ] ) 2 + ( (EZ.eln [2»Lr t )] ) h 


(1313) 


<J> (3) <-*/■/> • EZ 2 


-(1314) 


„<4) 


■2x/ (3L x T. y L z ) ISZjr,!' 


iifc, nti. n = nx ■ ( Lx , 0 , 0 ) + ny • 
( 0 , Ly , 0 ) + nz • ( 0 , 0 , Lz ) X'$> 0 . > 

mli, m = mx ■ ( 1/Lx , 0, 0) + my • (0, 
1/Ly , 0) +mz • (0, 0, 1/Lz ) T**. 

-y-tL^MiL^^^l^U, *(1) T'«i£^« 
2Ba[K»»r*-&£fc"P*6. *(3) 
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[0142] MztiLta* o izmmtc^'fw^ry^ 
y.T(r>m*)X'hh. m*>. x-awf ( i > k. 

m- ( J ) fcWffflCs S^tSRH^II^ ( k ) 

- (J ) Sr31t-CA^T<^^** 5 fc«>. -n5r0^t 

«kU e&m-n&b-*&. ztit>*MM02&rt* 

fc, ##t3^T&&-k 

£> S ft® * 2 fWBtfr vs^y /HHWCW l/C l± « - iT 
12 ttrfvfrn. &€'&A>. f*#LS KTMWm^lt 

k, r^k.^Kk. r jh fcWtT. * 
Rfcli, block datekLT- SWfcU'TWftbfc. *U 
X. ic75#BSJiS^A>-rixTV^B#wik2:#^. 
ra/5A^t«U:. tt^ttt. cubic spline^?: 

"tl>»4MfcBB"C* tilCWf then elseX&ffiVVfc. 
co+Tco«^£fct>fr->*;„ -n-C, Bfa«*fr 
6. *fKU#*«i. fifeMHtS-fcfc**'?** 3-^o 

[0144] zti-cft»& ± 3 im\iz^«nu the 

n else#«*tfflV^. *^tMWC». if then else 
OfflcoS i K^fc**JWS**«^ «5*fift*3 0 0 


So 

[0145] jxt^m^^feWPWtte** 
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x.til§-(t,K^ry>"v^^^ i<osi<oia]HkH« 

v4^k* 4 tti*l>. Si^MtTkX^r 
tK-t y v- a- $k v ^ t> "7 * t ^ • 

[0 150] dC-CfflV^^yv-^^iTersofftCJ; 
StWTfci. (Phys.Rev.Lett.56.632 (1986), Phy 
s. Rev. B37, 6991(1988)). 
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- -i- (v ij+ v Jt ) —(0001) 

Tf^C't*. iix{i3*TiSatTV^cOT\ 
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Vij-f c («-ij) [a^AexpC-A! r 
f c (r)=l 


[»3 1] 

f A (r i;i )] -(0002) 
[0 15 2] f R ( ru) fc f A(rij) <4, MorseSW 
^y^-V^Sr^U^t^-C', fR ( r id ) = Aex P (- 
Alr), f A ( r i;i ) =-Bexp(-A2r)TS>&. 
[0 153] ClWrt, Alt A2ti, 3@R"C*0s 
* 5 tt, IBiafB*«0ilOiB «rc*> 4 . 
[0 154] fed^T. h*7lJ!IRf c ( r iS ) fc 

[»32] 

)-b i;i Bexp(-A 2 r id )] 
( rSR-D) 


f c (r)=l/2-l/2sin [jr/2(r 
f B (r) =0 


-R)/D] (R— D< r <R + D ) 
( rSR+D) 


ba= ( 1 + ij n > 

■cab 4. 
[S33] 
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Tersofffcifttf, 
•1/2D ... (0004) 
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Vij*VjiT*6. ft 


-y#lt£*tr«fc-£c0^-8;£i8.£. *tf)ffil4, 
#<0p*ffl^i*tJ:&k^:f*2~3A-C*>S. <Kfc. b 

?ij=2f c (r ik )g(e ijh )ex P [ A 3 3 (rij-r ik )3] 

■eft* . EiWik^i.j'CH-t. *a ib^ ( o o o i ) x-m^tzmz 

ftiwr. lfrWWtfHH:. J*«ifc«*fct\ Ev* [0 15 5] £fcg (*>tt**WWffPr*0. 
fc**3UJ«r4. WfeCu*i:JJT*0. §£>fc* ± «fc34] 
g(<?)=l -(cVd 2 )-cV(d ! +cos^) 

*»4icftfc0, sanwESflw^fflv^^s^* [83 5] 

-y i )2 + ( Zj -Z i )2 ) 


(0006) 


(0007) 


(0008) 


r^f { (x d -xi)2 + (yr 

Piok = (xj-Xi)(x k -Xi) + (yj- 
+ (z i -z i )(z k -z i ) 

f*4. dixfeSrfflWt, 

cos# ijk = Pijh/( r id • r iK ) 
. i i-c, #^#Wfflv tfr±l&£o£fci3 tt4 

r=3.0A, D=0.2A, A=3264.7ev, B=95-373ev, C =4.8381. 
A!=3.2394A, A 2 =1.3258A, A 3 =A 2 , 

/3 =0. 33675, n=22.956, d=2.0417 ■••(0010) 
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(0011) 


(0012) 
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KCx^ £• (dV-j/^xj) 
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+ £(5f ^/iJcosej^X^cosffj^/^Xj) ) -(0013) 
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t- ( i?c©s 0 1 jk )(<?co8 fl yk / 5 X j) 

•••(0014) 

+ ( < ?cos0 1 . k H<?cos0.. x /0Xj [ ) ) 

•••(0015) 

[0160] 

= <? f c (r i;j )/d r u • [Aexp(- A,/r ia )- b id Bex P (- A 2 / r j j) ] + 
f 0 (rij) [-A, Aexp(-A 1 /r ij ) + A 2 b ij Bexp(-A 2 /r i j) ] 

=Aexp(-A 1 /r ij ) [3f. ( r i3 ) /<9 r i; j- A 2 f „ (r u) ] - 
Bex P (-A 2 /rij) [<?f c ( r i j ) /<? r id - A 2 f e ( r u ) ] b id 

■■• (0016) 
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■■• (0019) 
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-3 A 3 3 f c(*-ik)f c(>-ij)( r id- r ik) 2 
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3r ij /3x i = Ui-Xj) /rij^-Srij/Sxi 
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l/(r ia )3/«5xi(l/(r ik )]} 


(0022) 


(0023) 
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) • (Xi-X k + Xi-Xj)- 


P ijk Ux i x j )/(r ik r ij 3) + (x i -x k )/(r ik r ij 3) 

= l/(r ik ) {(x i -x j )/(r i;j )- 
(xi-x k )/(r ik )cos(9 


3cos0ij k /3xi = - l/(rij) • l(xi-x k )/(r ik ) 
-(x i -x j )/(r ik )cos^ ij ! 

5cos<9 ijk /i5x k = - l/(r ik ) • {(xj- x d )/( r i j) 
-(x i -x k )/(r ik )cos(9 i j} 

L(ri<? rVd t , V, 3V/5t) 

= l/2Sm(3r i /3t)2-U(r i )+l/2M(3V/5t)2-P E V 

(0L(q«.q' j)/5qj)-d(5L/5q' j)/dt = 0 
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[0 163] fill*. 01 OM.Jli'-'tryxli* 08T 
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«cof n «o t o & raK-rtuf ft v ^hco ^ti, ujft'c 

[0166] *f6BB*A>(d3WUV^tHM:^»t J: 

[0167] a^Tcaj^in-c v^sisa^^ 

OT«»a^<*tt& ; fa-r6¥Si:U"C«. ab i n i t 
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E fl (O)=E fl0 -(3041) 
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[0168] Rappe^ti, 4i*. UStM^^V^-^ 
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(3052) sfcOWIW*!**;* I h . #JMff 
2 ASH 14 Ea*»fe»*»S»t:. IPfcEAWlKS 

IP-EASJa 1 -(3053) 
J AAOSr idewotent ial k ^3 i: fcrf 4 . *f £ JO £ & 
*^J;0, mmWf^Att h C0X\ Hartree-Fock^co 
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74] Idempotential JAAOfcJSfltSRAOCDWf^ 
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[01773 
[»50] 


E (Q 


r 


< E A0 + *A Q A + 
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[SSC55] 


[0 183] 
[R56] 
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(3073) fteygmt a /itf-c*> 6 . traSftJtQ* 1 
(3 0 7 4)^^ffl^r?j?ffi^ ; e-^^b^MXS-^, m 

[0 1 88] 

A £ „ X =4.80324Q„R W)( -(3074) 
RMHi»&re»09»«rc*<& . (3074 )3$14Q#<# 
fir, R#A, ^^T-VNM^ffi^oT^S. 
— ;< y h cO^Sitt t «75JtK* 1 £> s ACD&Sltti: LT0.49 
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CD|HLh<Oetit«-rSfc-gi:tTV^Vv. Pauling 
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ftS<lfctt*C**OK»U, Mul liken X'it. 
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appettt, 1»i4<0#ffi&*«»<0^{=afflUrv^. 
#ffcBJ3#£>ti. Rapped cnftmLtzWtf tfrtfc^T 
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[027 1] 

HR97] 


FE=1 + 


••(1121) 


i v c » |Z+4n i z 


[R981 


*fcnttl/2l(C, -C» ) + (C, -C, ) 2 +4 

ni =3. 87X10'«xT'' 6 x 1It (-0. 605/kT) 


[0272] mitmm^mu. wmmsmgrnn 

(1123). (1124) &&tX 0 CWlLft. 
[0273] 

R1=PB3 -exp (PBl/kT) - (1123) 
R2 = PB4- eip (PB2AT) ••• (1124) 

|B]£ t , r £%.mt Lt« TIB^ (112 5) Cti^W [»9 9 ] 

5n -l/4 [CC ]) -C Jl ) 2 + 4n. J ] ««i 
2n . ! U.5/T+0. 605/kT 2 ) 


(1122) 

[0274] 

Z. = A/2 ■ [1.+4B (t + r) /A2-1] 

- (1125) 

[0275] 8n\ =ni • (1. 5/T+O. 605 
/kT2 ) STk LtnfO^ll TfK (113 1) 

[0276] 


ST 


(V 0 *' +4n i 


••(1131) 


TIEjK ( 1 13 2>36«lfct"t*. 
[0277] 


[ftl 00] 


(38) 


nm^f 1 1-1 7 6 9 0 6 


^ =(2 "cc D -c A )W 


1 5 0.605 
C— + £> ST 

t 


«*ffi»<05WNi. Tf£^ (1133), (1134) 

R 1 • PB 1 

«5R i -» - sr 

R2 -FB2 


<$R2 — 


kT 1 


ST 


B = R1 , A = Rl/R2te»*3Wfc*i:* TiBaS ( 1 
141), ( 1 1 42) iZ7jk-f£ott&. 

B • PB1 

5B= ; — <JT 

kT * 


[0278] 
[«1 0 1 ] 


[0279] 

mi 02] 


•(1132) 


- (11S3) 


(1J30 


(1H1> 


6A" 


XT * 


(P3Z-PB 1) <5T 


C1U2) 


ZLX. t + rtf>S54Hi. TffisS ( 1 1 4 3 ) coi d t 


Z 0 +A 2, 
8 B 


!!Z 0 +A 


2. 


[0280] 
[ftl 03] 
Z«(Z.+A) 

B 2 
Z.CZ.+A) 


5 A- 


5B 


6B 


B " B B l 

-5Z.+ — VI-PD2+— PBl 5T 


B 


B' 


(114J) 


[028 1] 5Sl=ttW*«<a. * 

[0 2 82] BP^ W*JH1 lCio-CJSttSn&W 
14. **fMi«Sfl«R-ht«*SWKtM I S»^5rm 
•ft t life 0. ISM I s*^«03«Wl#lR***SAfc 

SftlCftVvC, *rtM$tt£*B"f*ab initio^ 


«j^aM(^-fV^ffffi^5:^At. inborn 
[0 283] X, «««12fcJ:o"ta«**l*<0tt, 
■e«IW)*t« ! »tt*«il"*"*a b initio 


(39) 


&m¥ 11-17 6 9 0 6 


[0 2 84] stc, meai 3iz£^x$kmtiz><r> 
a, si *mfo^&&mu±iz^ wmmw i sm? 

ZBtiZ-Th izht: *) , WA I S*^ <o**- ht&KK-ftJI 

b i n i t i o^Kl^^ilffe^a-r^^fPW^t L 
T 3%£fl£C9 g &x */W=Jf£JR 9 Jiff , >! CO g i£x*/l^ 

mflc&SrKa-ta ztzftmt -r&m^ss simi 

[0 2 85] SC, «^14t=J:oTHtt$*U><0 

zmm-hizhtz o . km i ssfoy- fwh 

b i n i t i o^Il^^llftCS-rv^SMBIJWICi: U 
T^:£:#Ogtfex;M^f £K 0 Jiff, £ ^ g ffex*/!^ 

^SS*SS i M I s^mW«IK<iO*Bt*ffiT*6. 
[0 2 86] Ht. 5fcJ:oT«tt&ixS<0 
{4, S i*«fr#fe B a H S«±fc, ttlBWRSM I S*? 

^MtstJjt o , ism i saw?- htm&im 

b i n i t i o^tWIWIfW^-f ^fcffffiWRi: L 
T^ftc7)g4x^^'^K0±ff\ df)#tf>aax* 

dia^fflMffl 3 o aw WW) . * co#«*ftSft»«#ii^ 
■&**3mkhs i m i s^fmn<m&tmx'S)&. 

[0287] felTtcClixfe^**^*^^^ Kf^ 

[0288] zzx-it. #«*»w«MRfc lt. 

i?H;Uf ( i o o ) mt ttz. zcr>m&[Mtemti£&%fc 
mtLXFccm&<vcuX'i>&\ -#ag&rflii 
i4, mttflafflWttmpzTa^nT-*^ hts i 

m^tv^^sfca^^x^ns. -iT'f±, #56^ 

co-tTT* 5 SWBRBR t &co£x*/H-'£K 0 Jiff 
fc. L*>t>, icO^hLTfi:, S i/PZT^ffiSrKO 

(ioo) tmsMmivxTcom^h cotf&mx-h a 

*3S£0a Ittfca2«c0^r-rftc0«f*l5r, Si (10 


o ) ®±co [lio] Hrfriwc^fc*. fiocfi^fi 

ft. JS1S ifc«3S i{4«£S i (100)ffi±<OS 
i ■£* £ fc tfKtttt!* & i t * J4V ^ffi Lfc . 

^7tCC0B#. PZT^fcttO. 0 l %Wi*]coSs£:X»a* 
ffS*HT* & d t> |S|«M=* Lfc . £ «0«Kft« L£ 

[ 0 2 8 9 ] 0 3 4 KtfV vcEHBfcKBJj-f 4 . 0 3 4 a 
C0±¥#14. S ifflko*— tt^eoTffiH^tTtJ 1 ), 
T¥^-{4PZTB«0X^y?-"CJ>S. 03 4c 

fi, [ 1 1 0] S i^mzttLX. ^n7*^*^( bSrfe 
JM%MTtz1&&.Z-£&<niJ i &i>&^bt%ffiLX^&. 

z cob# . «-ci*»n48i9H- h ifi , ^ u n y t 

[110] Si fc*fffc«r**ett* ^nyx^-f bco 
d-s-rsdfcf'i^x. 

t^ftSXiftti', mt, ^ny^A-f hi: S i 

/<, £x*/MW$£>K:l 0%(ST-fSdfcSrt>^.v->ffi 
Lft. dcOJiT'Ht-. HIS«^<OflJffl5:#^, PZT 

[0290] di-C*BSrt**fflx^df<0|B]W4]JlT 

xhh. mmfamtmLttfmmh&m^zmL-th 

#, JSfeffiH^^^tt^fi^^'^^. ZZTU, Zti 

h nxmnitmsm % w>x ^-t t> <ot**> s . 

[029 1] *%ffl<Z±iXftft.Ltz, MI S^ttfc^ 

^jl/l OWftTttv^d fc* s ;b# l £. i/c*^t- 
J; SMI S«^£0^iSJKt|B]-«#ttiftT-C''i¥«^i»t 

[0292] 2(s^BJ#^(i4-^T'f^V^LV^iMf*Sr 

A^fimKMHMt^, ^<iU^Sfab i n i t 
i o/-ft7-W)-t)'¥i'$.^-7 c Vffiia.mX'$>&, 036 
W±^«. abiniti o<7)®#X\ TWMift? 
Wj^^iAU-^CO^X'h^. dcOi/5iU-^?r 

cOfflJS^M^SicO^Sr^t/t. 03 7* J . *% B J!# 

bcoSffiST*)^. 04 , cO^#V->3E(il!*$:^t, 


(40) 


11-17 6 9 0 6 


[02 93] tti. ±IB«0^ : F»*^5aV/-^<0« 
Sfi7^kU, Wtr-foMit 
ffMZmfrtz. HP^. f$*#j*^S iJS^I^JS^ 
<iS^£>, 0-Si-O^i-O-SiOX n-ydfy^-H-^X 

fWf-y^-K^Srs^k »5\ ^iX^Wi!cffl*^ia 

tlZiX^ 440cm- 1 1 1100cm- 1 £*tL. 490cm- 1 at/' 
llllcB-l-CAO. SS i 5r«ii'C*>6. ifcEafcffiflU 
Lfc«te* O-SWKE- K«95S«#tft*r*-4£ k 

— Sc LT v*4 -1 k &4tlP~>lZ. . 
[0 2 94] iixfcWKtliEffatSrfc-rtft***^^ *^ 
BJ« t± , P ZT S &ES8«7J * EMD L fc* 

jt & o fcti o - ^x^/l^ioffl***** -1 k t» *>#• 

[029 5] fWKteofc««*KOV>T^BL<ift 
LT*&. tttTTliS ifflRfflfc. 

[0296] ♦i-cK'Srv^ifeT, $tlv\ immm 

W£#*>4 £ fc#HJ*$r*»-?fc. *«HB#J±^»^»* 
co^-Cfi^*^^^ IE*1=5:*I55t fcft v vt WWB h 
izLXft<. 

[0297] k > &T*> ± 3 WWIT* 

SSL. — Wk LTs 9SBW*WW*BA. JittWfcli'* 

[0298] «T(=, *Wfl*Wftft US, * 5 * ^~ 
^teovvrfc^kcoJtKfcLfc**^ ^TKB^^int 

-S iia«03«ffl<0!Kr>'v'"V 


ORS], Si-Si fflcototalcr>tf^y>>*rM±mWA3.-f 
3«tfcratr««fc:J:0««»i. * 

-r>->-wKi51< ±"CS*?I < coXflhWh Z.btfX'% 
TV>4. 

[0299] SBHfciHW4(cafc , )«8fiH«fe* c Wv^ 
[0300] *«BB#^.ii, «S1*WL. n-gfta^K 

W t>, SrLV>Mi<7)ab i n i t i ofrHbfi 

^vXrAS-flttlLfc. Z.comL^X'rM.ifih^f^ 
£> i * . ft L v ^tfc&a^TflSfc* -> fcit?* * • WTfc* 

Lfc fc <0fci¥«W 5 . 
[0 30 1 ] t£"CI*S i OjfcflBctR^TH***, ffi 
O fe coico v U . # fcyBIWHFW* AW* i 4 rtftt 
T'&J8T-£ & z. b kH&Lfc . 

[0302] *JWWHW^USRU*5'$a1'-* 
tf5^MW*H3 8fcEi-. frFmti*B» (MD) k 
?SaKaS8» (DFT) k^*L«RU^ttt*Kl' 
fc . * fe J: 4 ft^i&^a k *«iaiS»a 

[0 30 3] H3 6t^r»t=. #^»7J^ (MD) ffi 
(DFT) (±±^Sr^tv^4. ^flttfSti'K 

XT> : s*)V*m\^h. ffi*^ (DFT) 
ti. /jN$^W*«*JSS:*«>4^ffi^-ktcL^. 
-?-LT SMDFTc7)^(±ia-Kii*Kt Lfe. ^> 

fflL^io 

[0304] i 4 -> 5 * ^—9 «tt*^ 

S^WRCSi tO*W:k0i»B^LT*4. DFTgp 

TS 


-Ofel O-Offls Si 

/WSKWf^L^fm^fe^v^. S i -OlfflkO- r,! 

j«c**. [ ^ 104] 

[03 0 5] IP*> 


+T t [n(r)l+t xc [n(r>] 


(2061) 


W2] 


(4 1 ) 


1-1 76906 


(2062) 


^ [SE105] 

8 i-1 

BffiKKififlK: £ 6 . * I » 1 0 6 1 
[»3] 


1-1 i-1 


(2063) 


[»4] 

-frm^i (Kohn-Sham equati on) [ ft 1 0 7 ] 

[ v 2 4-V cff (r)]<K«r)-E<K«r) " (2()64) 

V Bff (r)-V s (r)+/2n<r')/CI r-r' ! >dr' + * l^MrW* mtw ) 

»• (2065) 

*»^T, Hj£«EO/hSl,»^€>Nffl*fli1-*« j£ (2065) n(r)*«A 

n(r)„ 
0(r)s 

&ge^ft«(self-consistant) fcJB^&ttfttf&fe* [0306] 


,^- £xc (n) t*^»«nt»tfCW^L". [ft 1 0 8 ] 

(2066) 


■_Wr)3-/« IC Wr»ft(r)d 


zc 


W^y^Wiffi3W5<, *><WC«D* [0307] Ax+^F-kLT. *W«««4IW«: 

s^ffiu:;wwfy^wfci^^ jot***. u*» raw^^^^ 

<DWfc*S£S£fc*^&fc. [»l 09] 

K-J /#*Cr)<-r»)# 1 <r)- + UCo(r). «,). (« rl) _ 
i-1 

e frif) . « (2 07 1 ) frfc*a»l«HDFT [*9] 
CO^ (206 5) 

aoTsbtr)]?*^ A (2 0 6 5) «ao84^ (2 0 7 1) ©UcOl« 

f^MliDFTO^hNi^lM^ WHO] 
(20 6 5) *>£>Veff 

id"C*rU^#t**Aii3t. EJ^fyy^-x^ [ftllO] 


(42) 


<&m*f- 1 1 -1 7 6 9 0 6 


I-" u f I J. I 2 d +2 — M T *, 2 n 
i-l 1 w z 


(2072) 


mi 12] 


L = K. — E ■•• (2073) 

5^ (2 07 3) 4 | i7)M I li*a<7)IE?- <,A*V) W«S 

/ ^ 1 *(«-,t)« I (r.t)d =5 U 

Sr^ALT. Lie 

I A iV [/#*(r.t)# k <r.t)4 
i.k 

^(r.t) - C*B/«* | *(r.O) +£A. k * k (r.t) 


[*l 1 1 3 

- (2074) 


(20(5) 


^ >a> =- (fE/i a) 


(2076) 
(2077) 
■ (2078) 


5$ ( 2 0 7 3 ) 0»»P^*^-^^T##J5-f 
**^lt^^x *;i^-»#Efl'J£ J: o T #@ 

[V2-Y eK (r))* i (ir)-l I <* k Cn-) 


[0308] jHxtf, At MjfcLtS^AjT-Ot 

stews . £ *»ws (2076) waatfot* o , * 
BHiiC (207 1) fc ^Tco&S^J: 0 
[ftl 143 

•■■ (2079) 


k^r4*»fe^i»«a»tS'&S:aSfcfl54 <Aik> ****** 
mtZtlXKSXnX (20 64) ^ODF 
TT'KS;frg^£»Vtf£<afcRtt£3l£similated anne 
aling TfttzZtt,Z%;2 > . fcfc'U SJKT<0#JB*fl:S 

Srii-^TVil)^^. dynamical simulatedanneal ing(DS 

[03093^(2076) L*> 

^ (r.t)= [V2--V eff <r)l* nk (r>+l nk * nk (r.t) 


[0 3 1 0 3 4> nh ii 
[|»1 153 


Mttrnwcfc*. A nk (i^'J < A ih i <D®nmxfo mi i e i 

*nk Cr,t) " 2 C tt,ItG (t)exp[1(k 
0 


■•• C2081) 


(2082) 


Wl 13 

wsft^y^^v.fftswfc [»i 173 

V eff (r,t)-S V G (t)exp[iG • r] - (2083) 

5U2075)fc5U2076) £sU 2074) fcft 
ALT 


[»1 183 


(43) 


fflffi¥ 11-17 6 9 0 6 


« 2 C^ I|0 (Oexp[i(k + G)r] 


•rr-lk + G I ^U^C^^gCOexptKk + Oir] 


Wl 2] 


+ r) ] 


(2084) 


fia©ft«0^-CIG «IG' +K3' ' it>< tSexpCUk + Orld'feSSO^C 


ftat^&*^^LT [Rl 1 9 ] 


nc %w (t>- [- I k + o 1 2 ^ nI ]c n UC (t)-s v G . ff (Oc n KlG . CO 


~-[|k + G I'lVpW-a^jc. >WG (t) 


cu= « l k + G I 2 +v 0 (t)-A ni )/A) 1/2 
*JE«U it (2 0 8 5) <D£ia*S»ett fe* <!: 

C », KM Ct+ A 0 = 2eoa ( <" A *> C d. I+C (t >- C n, t+G (t " A *> 

-2[1-cosCa, A t)] { >: G , G V G . G , (t) C n> I+G (t)) 


(2085) 


(2086) 


(208/) 


[0311] ^-ay^fyyt/Ui OT<9«C& 


v (««)~ v (t-o 


-21/3^ I £ Zjrj 


mn&m-t o . z i , ss* i » i e^^wtkfflirc 

N N 


[03 12] 
[Rl 20] 

I 2 

... (2091) 

WitfWMrv*. lSJ|Wf{t»WS. £<off#Tt>fl!#tf> 

[0313] ?-ny • ^r-y^-v^^ 
[Rl 2 l ] 


a>- 2 2' 2 ZjZj/ (I + r j-r , I ) 


1-1 J-l 


(209Z) 


EX-13] 


[0314] (^/l^t&ftia*^) -oo^+ooKfcfc&ggRt'* 

[gd 2 2] z ' « " tin=oc7)B^COj=i$:^<^i;5-Sl*-f Si 

k«$*u.. ;;c, n x , n y , n.m^x. [03151 ii-c*u^Fn»t»xur. 


(44) 


ftm* 11-17 6 9 0 6 


[»1 23] 


F Cr) =/ 2/iT/rS >; Z .exp[- | n + ir.-ir 1 2 t^dt /G(u-,t)dl 
0 j=l n J 3 0 


(2094) 


[?H4] 

[0316] Ztitt9tW%mtZ fefcT«D*K:SBBL [ft 1 2 4 ] 


G(r.t)«=2*/(L +L„ + LJ X Zexp[-/r 2 l I 2 l2*i (or-nO] 
1 y 2 J-l b 3 


«« X (1/L X . 0, 0) l-i y (0. 1/ly 0) + « 2 (0. 0, 1 /L z ) 


(2095) 


(2096) 


W15 3 


[»1 25] 


exp[-]=l Xfrb-* SZ.=0 -Cfei?. mffi|£art©&ft*#OT!£ttW\ m=m 


G(ir,t)=2 7r/a T + L +L ) Z £' Z./t 3 exp[-r Z I I 2 42 a: - (r-tr.)] 


- (2097) 


W16] 
[»1 26] 


F( )-/ 2*/(L +L 4L ) 2 £' Z,/t 3 exp [- tt 2 I l 2 +2*. (tr-ir-)] 
0 X y Z 3-1 « J 3 

/ 2/V> X S' 2.exp[- I r I or , - r I t^Jdt 


(2101) 


/ l/t 3 exp[-a 2 /t 2 ]dt- l/2a 2 exp[-a 2 /x 2 ] 


(2102) 


/ 1/V 3rcxp[-b Z t Z ]dt=l/berfc(kb) 


[03 17] iiitiO, teM^ny^fyy^^ 


[»1 27] 


(2103) 


(45) 


11-17 6 9 0 6 


0-l/(L +-L +L ) 2 E'Z./I rcxp[-«r 
X 7 * j«l • J 


2 i i 2/2 


/A^]cost2* (r-r 3 )] 


+1/2 


E E'Z.Z,/ I +r .-r ! erlcU I Ir.-r !) 
J-l ' J 


+1/2 E 2 i li* <Z./ I r^ir [ erfcU I ir ± ir 1 > Zj/ I r^r I } 


(2104) 


[S5U 28] 


1/2 E Z, lioZ./s (2//** r exp( t z )dt-l) 
i-1 1 s-0 1 


1/2 


E Z. 2 li» (2/V^ff /s exp(- * 2 s 2 » = -*//>E Z,'' 
3=1 1 s-0 i=l 


(2105) 


£*Ui &*4<rV^fe*CI±l»»iV^ § fete***) [03183 
idtSOrC**. [SI 29] 


EE Z,Z.cos[2Jf irdr.-r ,)] 
1 j J 


= S Z.cos[2*r,] I Z,cos[2 * r .] + £ Z.isIdU * r .] E Z .sin[2 * ir ] 
i=l 1 1 j-l j J i-1 1 i e l J 

= (I Z.cQs[27rm.l) z + C S Z.sintt* m.]) 
i-1 1 1 i-1 


(2106) 


C * £ & 

1/(L +L +0 S E'Zj/l I^O* 2 ! I 2 /* 2 ] 
1 * 2 j 1 ■ 


( Z Z.cost2* irJ) 2 + (E Z.ain&x r 
i 1 1 i=l 


(2111) 


ISA. 


[»1 30] 


(46) 


8H¥ 1 1-1 7 6 9 0 6 


9-l/Z i E' SZ.Z./I tr, r , I <5 a) + ip (2) + n> (3) 
"1 j=l 3 1 1 ] 


(2112) 


H 

•1/2 3: Z' XZ.Z./I tr 4 -r I erfe<« I +r.-ir.|) 


C2119) 


[*hl 8] 


O C2) = 1/2(L 4L +L ) 2 ' 1/ I I 2 expl-x 2 I I 2 / * 2 ] 
■ 

( (EZ^ostf* r 4 )3) 2 + (SZ i siDf2T r.)]) 2 ) 
<D C4) =2*/(3L +L +L ) II Z.ir. j 2 


»• (2114) 

- (2115) 

- (2116) 


mii. m=n (L . 0, 0)4n (Q, L , 0)+n (0, 0, L )~t?£> t> >. im|*> nn-i (1 
x a y y 2 * * 


/L,, 0,0) tin, (O.l/L^.W+ni, (0,0,1/L Z )-CS>^. ±1S<0 
^oflr-^-wvH^i, t fc«£^^:lS# { 53^^07J--:$'*- 
T•L#>$«L&^CD^*tL•t s <t> ( 1 ) T1i2c7)lS*%r 
fccOH^tJ^T, 0(2) TliScTjia^expcTJH^t 

lit? lmtynhZ,. Zixir^Wfcgfrhtvbfr-otz 

cost sin* 
B(0, -sin* cos* 

0 0 


tsftx-hz. 

c o 3 1 9 ] jfW%%m^$L^mk&Mzm4 o * 

m^XVXT^-t. S iJ^£¥grcOi*<O*4>(0,0.0) 
^^(x,y,z)JlSt^-tW±, ttHKl*]*^^ 
[0320] ^(DlEHEfi^JkL 

mi 3 1 ] 

cos0 sin0 0 
0 1 0 
-sin0 0 cos & 


cos 0 cos & sin £ cos 0 sin & 
= -sic0cos0 cos0 -sin^sinfl 
-sin0 0 cos 5 


4fflOS^^co?^l^£:1t:fi£(0 

BC^ffiKi. SfejeofctffcJ^T. **l-e*U (109° 
28 " , 0) , (109° 28 " , 0+120° ) , (109° 28 * , 0+240 


; - (2117) 

(2061) ts cos0=-l/3. sin^=2y _ (2)/3 > ^LT 
^t-tivFfH^ 0+120° s 0+240° fcUfcfcOS:, t 
(O.O.rifcfMSf*^ 

[»1 32] 


(47) 


&ffl¥- 1 1-1 7 6 9 0 6 


2V(2)/3cos 
-1/3 


2V(2)/3cos(#+120) 
r -2V(2)/3sin(0tl2O) 
-1/3 


miz-fhat. S(206 i) cor(4> d)Z%<n$. 


2V(2)/3cos(*t240) 
r -2/(2)/3sin(tf+240) 
-1/3 

- (2121) 

o . 4fflco^s-f-o (x , y , z) mm± . 

[&1 33] 


(*, 0) 



2V (2)/3cos(<i) 
iR(#, 9) -2V(2)/38in((*) 
-1/3 


(2122) 


rR ((6, 0) 


2V(2)/3cos(0 1120) 
-2/"(2)/3sin(# 1120) 
-1/3 


- rR(*,<?) 


#fi^rt^)4fflcOS iH^(x,y,z)Sm$r/N° 

[0321] 

I ( 0, 0, 0) 

II ( a, b, c) 
III(a-b,a+b, 2c) 

IV ( -b, a, 3c) 

V ( 0, 0, 4c) 

o_to, (*,y)mzimm%t. i , n, m, iv-cie 
sa^z«**>o^9o* -roiiwEUcfK. **u;:_B£ 

<0J:9'SrSi«^<0»ii**aD*$*i6. SlSiCT 
H<04fflW»*«^0(x,y.z)ffii«±3*i (206 1) 
Wt^ffi^tfJ:<. *2, »3, S4S ilffF*>JSIH<0 
K#JflV)(x,y,z)&«t;L 3& 1 K^JMBOltilOTlC 

mlt. en-en 

R(0, 90° )CT>\bM t( a, b, cXV^tt&Wl 

R(0.180° )<r>Wffi fc(a-b,a+b, 2c) CD^ff&W) 

R (0,270* )<7)@e t(-b, a, 3c)<0*ftT#» 

[03 22] *fl>flM=. I 1 3 It 1 1 12. II IIIlfcIV2, I 
II IVlhV2<7)m* i; ^^-? f ^l s ]- <;7 5K*^^'^ & *^ ^ 

»bff i ifc ii4t±. arcrfofc i mwfrZitarrtix^ 
[0323] ioaitiB^T *^±-c, $ b&mru 


2V(2)/3cos(*+240) 
-2V(2)/3»in(0+24O) 
-1/3 


•t x £#x t ^gaw&rawsE a -crass ft & *»t= 

UtS^t. BP*>, 4-, «itf3 200ffl«OSi t32 
OOfflcoT i fcffl*U :W:0ii^l0 0Wf 

m&zm^-z »fc . jms* p z t# k8^xr5#«^ 

mSi^at^L PZT« 
^cr»m i1 BklibX^m h$Wi>±ThhZb . 
i««Wc4S»Sc»*tt, PZTt:(i-f*>'«S-&JS^* t *» 

ftms&msfci&om&z^ 1 ***** - 1 

[0324] *mi%lz£ 65l»«Mfl<Olfl"W' 
fWfcOV^-COTtta-t. *««**{±. PTO^P 

H^K;mHCTfflv>TV^««flKftt L-CJi, (DP 

&Stc9, (2)PTO<0^£*6bVC, 0.3A-f*l 
fct«, (3)|i)|B(2)tK*X«*. ciCtofc»C 
lfflA^^w (037) . (4) t*riE(2) 
attK*ofcS$H=lfflAflfct>«0 (043) . (5>P 
TOOT^ Z rCSIiifct»*t*S. (5) 


(48) 


ftfflV 11-17 6 9 0 6 


^tj^tti, zrt AxmzmmzwmiKi><ohm 
fthiz. mm^Pbcomzn, PTo^pzoft-s^ 

[0 3 2 5] ftt,**«^PbTiO 3 BK0JK^^ 
^> s H^^Pbfja^W^^-t'^it^*-^ (124 

SjSpfcW^fc. 04 4(±PbT iO 3 «0#fi[fla60*l'C, 
£>ix, ftfcTi cO*I 0 cngffi***) £ -1 k * t »*»-' 

fc . * a i i) z<7>£ & -citmMttmmftM? s 

[03 26] $ CPUtf . 2 5*CT1»»SL* J: 3rV > k L 

xBfzt^^tmmm.'te, vxw^tmtfr^tz. bp 

*^co££$:7ceOj5ff C McRS - k tfftfr->tz . $ 
SBRfi[11t0.3A^Ufcfci*^<>. 51 
«m*>itTV^«t:, fco - 

frtiT v M . < £ 0 , 1 

fc|>,rk#W-C 

[0327] #««0jSiBli, «BWfc1W!f*« rp FttJ 

*#=5r MJ 0 3 6 £ fc . BP*> . 

(1) «■ 3 SBBOH^fc * *t-m«W^»4»ft LTV^S 

[0328] (2)mm&mzh&mmm-?x . oar/ 

Ti&tfPbJi, WPtl <1s2,2s2.2p4), (Is2,2s2,2 
p6 , 3s2 , 3p6 , 3d2) , (1 s2 , 2s2, 2p6 , 3s2 , 3p6 , 3dl 0 , 4s2 , 4p6 , 
4dl0, 4f 14, 5s2, 5p6, 5dl0,6s2,6p2) -C*5 . ZtlZ&Vk 


[0329] (3)S<lSi, fcOfctt. TiOffiffifl- 
Will <*B$ COO K «t o TMffl£ ilt V> h cr>tf%.£ h . 
[0 3 30 3 ZtlZWkt&tztb. F , CI, Br, I 

[ 0 3 3 1 ] 0»2 ±C0Wt't±, S i ■ PZTto^t 
ELfc*«, *tS.R^15$«#BSkLT, xWMgAI 
2 0 4 BL ||ft*'J^Ce0 2 . f^lXbnyf) 
ASrTiOj SrfflV^ikfCSS. BHbT/W 

SZ, PrO z . M*^>WCaF2 &k\ fci 

<75ffBBt y'J^yPZT *»tx^4*Wil^flBftt= 

[ 0 3 3 2 ] tEFWiSt+'WtW <"3" 

& i k tf±>9K'h 0 , S^x^^^ittlc* S-ttL^s 

[0333] *«BBKi *SHR«aS»t^v^ tRBfl 

mmmzo^WPsth. T{4, SJEh^yx, Co 
\m$\wmM^ cRoti^igTj-xnxa-r-c-^ 

k, Tf02yXmE{i^k'tS«t~* 1 *^* 5 s »tS 
S>ft6rt>^ CROc7)fltW<75Jiixi4. imi*i<o««Et: 

rawmEtat-t**. ^w*, Ds/cocfn\ bp 

^gB^E = 0^«Uck#ODktT^iX, S 
%^ffiPs{i. Ps=Dst#*l>. «*<0^V^?R^«#: 

s-i<oiaiB-c«ai-rsk, flW5cta*a»t= : Sr6* , » » 
ceaw)PZT«o*sjii*aD»-c*Lfe. 

[0 3 34] ^^-C'^iS-t«»kc:^(i, 

S. iC0if«3t$r*?& B ^^J;W^ iU^ab initi 
&o Bta^WiRBRSriSatfcab initi o/^F 


(49) 
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[03 35] m:2^7CO%14SrfW-r-i>*aSr'KL' 
[ 0 3 3 6 ] X, W^^Jt^BR^k^t- LX'tth 

a, x^-*-5 (i3) trassix*. ffi 
3SiR<os@i!i*a»s>i±. ^-^-t-**** 

5*i>>*i.#*. -f-L"Cs C*t<^t4. 7H;K4) fcftfli 
SfiSfcfcfcOK. ^y-f/W (4,3) frfcW-** 

[03 37] 04 914. *Jffl(C*ffltS*l*^9X^'IK 
>y-;Hci$Vvt, i n-s i t u*^ k'W 

xoiz txnm^tix^i>ti^^-Wi±MX'hi>. 04 

k . flitfrft*** fe» fifc-Bttrfll* k £*tftS 
tf£#i££Ji0^*t>«9"C**. dilute. 05O<o« 

[0338] 05 Hi. *ft«(CJ:&ab initio 

— Mk tTcoiasi'— yy^sr^-f t>«t*s>&. £fc0 

5 2(4, ^BBKi&ab i n i t i oWl^i'i 

x\ mm±xcoKm*?. K^ntm* zwrnztix \< -> 

[0 3 3 9] 05 3(4. *»J:?>abi n i t i o 

7^mffi^j£7)TOfc0-t'*>&. £ nt ^ #aks 
i #*WBS*l*:* k , 6 0 0 X:tS&CO»WlX'T— 

[0340] £ft . a b i n i t i o^lW 

Btlc*fUTt>jSffl-r&ik* i 'C*l.. BPfc. 054(4, 
*%BB(C«fc l> a b i n i t i o^ltt¥HAW-i' 
3 yd/Xx-AOS i Ojtovvcw^iTfflfcTr;-*". 
•£'14. S i 0 2 (Cfe(t^S i -O-S i##B#**lJ*# 


[034 1 ] 055(4. $^(C^L^05 1WA7JT- 

^ffl^JtM^V^f^^ltf^JSr^. 05 5*'^, -f- 
Sk'fc 0 Hfir v > h Z. k . 
[0342] 056*^069(4. 05 KOA^f-^ 

fflJSft*Tt=*J»t& S i - S i HJEEiL fe^Sr. 8*^1 
k iaKSrSEftS-^T i k tofc fc <OT*> h . 
[0343] 01(=*t^v-^TAT14. 3fc*=lW«pttO 

>•/ M I I £%B&L. 7°n*LX'$m%\ti2--"J V I l*J§B 
t-^^r^tt^Sffi $r ^f^ T 1 4 V \ •e<x^(4^tt^ 

[0 344] tLh^4a(C #»HJ!teJ:o"t, yv-K«* 
xT^it»M^(J!*(-Jt» LT A*S(3«*-t hZ-ktffl 

mttotz. man. w**fcovvt*£tf. 7-n-fe^ 

ySil/-^TOPAZt(4 H98(^-f4o(C. * 

4T'(4, tt9Mt**#*tTV-»6<or, ^^^(42 0 0 
MAM MJJLh. SlfiiMBtt^W'ClBfctjtt*. § 
M^^HSWl^ab- initi oft-^^S k . ^< 

[034 5] a fcttiBTli, »fiiAf^ab - 
initi o-y-;w2:7;Kwfflv^. H^iftW^^ 
^Sl^. ^WS#ttW : ?)i](ci4. H-»«^3XbA s A 

Sr. #rUv^jBCWS*J5*Kttl-< ^^^^5r^* 

[0346] . iSBl^TW^K* tinifc t 

<0t>*6. ^a^'09 9^1-7n-^-b-CS>O. « 

i. ^co^^^y^rySrfflV^S. iWt *% B fl# 
^*S5t(Ciat^^ (1 2 2 3) (cK^-rs. iMtt 
CSI'jflTV^Ca r-Parrinell oj^tcffi^ 

lHlllHlH-^UTV^cofJi. fJJS. *B#PeK'~ 
C0WlftV-)V k (4&- 0 1#'ScV'>. 
[0347] X, ro-feXgS$r^K(^il?^?'( ;: 
(4, -tfifcO k»ffl* { A^&= ^Bfltitltf, 


(50) 
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ticket. *rfc i flr»«<^iSR*#li'CU*»t>» 
[0 348] 01 3 Hi-ecOj^&rn-teX^S il/- 

*<o«jS;ei-e*> | 3. nyta-^i, ^-Fr-rx^s 
ycD-ROMi K7D7f-fa; l 3&co9h& 

[0349] |*j|»Ktt#a3 fctt, 

. y*-by y^cm^nmmm&zimtzi. 0 r 
*y:/7§iS£iH*£;btfTfm$ft-&. gift. CD- 

[0350] zz-efrhtizmmz. ■txizmwitzh 

fAfccTM y?-7x'fxa*«Sti4. oiO. 01 

CO^Hf-Stfj^S'S al/- * I I s 7T^f/H. Ifl/'s 
[03 5 1 ] X. iWSlii'^fAli, BUcoSSRW*: 

1 3 \<7>isX*rJ±frt>WSk$h?L\LitX'%. X*<9\>fo 


/i 


/ c > 


yz 

r 

zz 

'xy> 


,*y 


y« 


o 
o 

xj c yJ 


%%7--7')U2 1 JfflHtn^ei- ? 1 <03Ift;K- b 

[ 0 3 5 2 ] mfc^yiM h'^oxg^ejas^jtc 
K/utx-izmtx^. u&»u ixnzmw-thZo 

lz . *fl=»W*uattB*Pwlftt1-{:li 3 V&ttfi&SLX'lb 

[03 5 3] ^Wi'SaWxg^Cii, ItffcfcL 
-CfctflRtLTfc. mm<r>k.Z?>\±, FickOTfitlWSBUt 
JfJR-TS. x-yffi*a'3 2<jC7c|B]H'e{i. *S3ttT*S 

[0 3 54] BP'fj. WfcX'^bVMAX^htmfrtt 
TV^TSUPEM4c02<X7CT<7)JEG^H-3Hi. 

[0355] 

im 34] 

<m+<?yy = ///(0.5-i') • (dvx <?x + dvy/ <3y) 
oxx-<Jyy= 2/* • ( <? vx <?x- 3vy/<?y ) 
oxy= 2^£ • ( <3vy dx+dvx/dy) 
ZtiX-frtPiZblt. 2&7cW&#i&&xy®<0K9?& 

[03 56] *fr5MH#l±, «* 3^7tHtt-7 h'J'/? 
<0*S*W£fc-f i: S i jRTtt. JjTROfcfcfc* Zbff 

mi 35] 


ii 


0 
0 
0 


zcomm^x. t-r, mftZMz-i-ftm^&Ttw 

W-WMfr (plane strain) (OM^^tXl^t. IP*>, 
(ex*CL ey*0„ ez=0. eyz=0„ ezx=0. exy* 

0) ofltetcoiv?, ±IE^tcftA-ri.t<yzO«^# 

hnififtlfh * ~ttcfr>1b, oz=Cxz- ex + Cxz • ey 
+ Czi • exy. tftcrz^filJi, &LXW&M.X'\tti:^ 

zti>%z±ibtz, ftix. vasft&mx'h*) , ±ie 

TSUPEM4Tlt 2^7UT't>#Jt-t / ^# <sz<VS%W 


%MLX\t^&Z\k ti^UbXttfr-Otz . 2»:7cr*)OT 

3 WO z t ttiT < S i t *Hc^r o ft . 
[ 0 3 5 7 ] «tc, tattZyZBL. mmco&ftXcoM 
tt?MJ7^X Cij^r^to-C^ft . »*SftS i <7)5¥ttV 

[03 58] 
[IS136] 


(5 1) 


EHWF 1 1-1 7 6 9 0 6 


:i2 


:i2 „n 


12 


12 


:i2 
;i2 
:n 


44 


0 
0 
0 
0 

C 4' 

o 4 ' 


44/ 



t'£>D.Cll=l 7 2+1 5Gpa, C22=66±6G 
Pa. C44=-8 2 ±9GPaTJ>6. ^tlT^S - 
fc 14& LX M.-n^ti 7— fiTte^ V>C1 b Tf> h . Zti 
fc, BliWESa^iflM^S-ti-. *f5ittJ:< 
>j n y«:S B B a c7>S)TB (110) fc-3Wt$«>4 fc s IXfco 
mt,Z%& (013 2 (B) #53) . 
[03 59] 

im 37] 

190 37 65 0 0 0 

37 190 65 0 0 

65 65168 0 0 

0 0 0 5 0 0 

0 0 0 0 8 0 

0 0 0 0 0 

ZfiX'^h Z b «4. z riWi-tDW**** **>T** 

yWjK-^trtWBKc** (HI) 
ffiifcoVvtHtJaTOfcfc** (013 2 (B) # 
$,) . 

[03 60] 
[&1 38] 

197 55 47 0- 1. 3 0 
55197 47 0 13 0 

47 47204 0 0 0 

0 0 069 013 

-13 13 0 0 61 0 

0 0 013 061 

Z<7)£ o $&i1*Wi&®X'b h \z & 4>-f . 

flusojiwf nmmm ^t^ozt mm u;. % z. 

[0361] 
[0362] 1 

[ 0 3 6 3 ] t-r. Kf8«^BMU«Sai-t:»r*a«*J 

TThePhysics and Technology of Amorphous S i O 
2 j Plenum Publishing Corporation, ISBN 0-306-42929 

tsatu-c. i R<7)te$k*?7-?>?>temmmztix^ 


[0364] i(7ypj4T!»<Op. 6 3Ctt,#-A"^ 
51J7V (Paul McMillan ) lZ X ^Xff-^WX^^ 

tix\*&. 07iatA07 2(+. jk-jw-^sutv 

[0365] ifcfc-m, ,:<7)M*^^? r-A^JtlS 

fcttfefctfTC**. 10k500cm-l<Ok^ 

<! *fc*ii.£tf*ati:***& 
*>fco^T tt*£3*« SSI"* *. At* S . * S 

[0366] z<7)®%vzstecox\ &ki$t>i,z<miz% 

->X<Z%iL^WA<?>M%lzn^Xii. xi?\>/W3R 

[0367] ifc, ±lffPJfPHJ«OP • 7 1 'W 

CD^ffcfcJVO^. ^tfOfe*tfO-a5S:07 3^-f. ^ 
ZX'HS i 0 2 7 T^CJ£;rj£*WflnW%£t 3 . 5 
%«3 1 ->3B 0 tA-f EPSP Lfc*&fc"?V vC* LTV> 
S.|7 3^Wi3l:- 3. 5«<ogi-59R0S* 
*Jn;lfc*&, 4 50cm->JfiflKOki*fc»iW» 

[03 68] JJBWR*i=SVvC/MWi, 07 4 2rffl^ 
T-ecOX^^ YiVnmW^^X^b. 07 4*^^ 

5|o3SOl>-f^*S(t^>i:S i O 2 fflitC0 1 0 
9, 5««4K*Stfb&«St»i:L'tV^). L*»L, 
{4. ^-p^lfi«4««cBIJS^^*LTV^fci-? 
-fs h : 5r , 5^4B#:^fct4fc"« 7 )J: ^^ro^Ot^o 

gX*>Z>(DX\ &?ft&cofttt*i*olt-fX-bZ> . 

[0369] 3ts^#* s c:oBSffl«T-Mffii>iaaL-r s 

ttM^ioTBSBSn-CV^. 03 3 (a) (4. O 

-s i -o*s-&ft<osn»fctTcos i 04 mm^com^ 

(bK (c)»4. XhWti04tfcV4 ; £-^ 


(52) 


W6&¥ 1 1-1 7 6 9 0 6 


h. 

[ 0 3 7 0 ] 07 614, ±ffiTMTtt*>P ■ 1 0 7fc£» 
SflfcW. B. Fowler J: S^blRf^XK^X^^* 
6. 07 6?) (a) (4, *-'y*>-»*>tf& 
*r^**U 0*U4*Mr&, S(4MS§£T'J>& . 
(b)tiEl " «t»<eXO*T>K (c)(4E4 "^fVK 
( d ) (4, E2 ' t^Sr-eil-fft^-t. (b ) ~ 
(d) C*$tt£Wt^»4, e- "C***VCV**. 
[037 11 17 6*»fet^6 i ^ K« ±IST'MT 
(±, 109. 5«W4HfWBt*2ffl4fettHlffl*L' 

»3(4, RfcO^T&TO*^***^ o (41* 
[0 3 7 2 ] 07 7(4, ^WaWfWbfctfL*^ 

?®ji^$*\s-?££z>mjm'bz. s 11432 

ffi KSH46 4ffl*fflvvt. ±fc3H*FJ»*5 2 Ojfr? 
fcofc. ««rti*W«0SMk*« awiMiiSIH***.*^ 

t .17 7W- 1 0 0 0 f tftTHttrtfffcl'Wfcfc 
ft, Si-O-S ift, 2M/O-SilE«£02 4K7F 
[0 3 7 3] 02 4j&'fc4h&»*«M^ 

[0374] #W9J#*«i. MfvXfA?:ffl^ 

F (w) =S<M (t) -M (0) >e- 1 o>*'dt 

- (1361) 

x-hh ,;;tM(t) \&twvb 0 , TfE* - ?^ 

[0375] 

M (t ) =Ie ; • r (t) - (1362) 

ttz<M ( t ) • M ( 0 ) >(4, M«gSffiWW&£* 

[0376] T\ e i {4*Wj£Kiitt*>WlffR"?* 

[0377] «iawai«**f>i w±« ^n^w^jt 

tsitis (tl ) • s (t2 ) ■ s (t3 ) • s (t4 


) • s (t5 ) • s (t6 ) • s (t7 ) • s (t8 
) £3<tf>ixt4"4V\ 

[ 0 3 7 8 ] f*U«', -9->-ry yyvtm&mz&^xco 

[0379] «O3&»<0lSftttlWkK^s 
£078(cS^T. BP^, 078(4. lotf)0lfcl/r*tt 

07 9(4, XTO^« si -°- Si ^ 

it3MS**s^". 079*^, xncomximm** 

[0380] HSOOPWWWSWtWbfc*^^ 

fc«-C*4. 0*, **v*5ttH***U 
SitSlt^i. 08O<O (a) (4, XYZSISltCfc 
WlftTSU (b) {4, *<OXYBps<oa»tw 

W?t4S^J4±tXYtt<0+«*iait=« ; F**ft*Wfc* 
Dl/O^a £ k fc»i±JE*&*bfc 
M(t)=2e i - r (t) - (1371) 

[0 38i]*^ B ^^>'4, assa*^*."^ ffl*^ 
(4, &&n*-tz$&\z^xh. 

#15 US. 081&tf08 2 tt**i4>S>Wfcn<*. W 

08 1(4*^^i^bV^^SfJ7Jl 6 ^5^^- 
WZX&X&X^-? hlV^-mm. 082(4, |B]«COC73 

^ffl^m5:^-f0^'*) & - 
[0 382] S3IW2 

KtXftfFil&t tram*?*?. 
[0383] ab-initi o#^iW?££ttffiL 

BK SrKfy->-^^ffiffl^M7J?S^t 
a \ l zWCfc$h<ntf%L&X'bhfrtfffi&tts:h . -W4, 

^tti»iwt* < k . mumfk o , si-s 
frbx-hi. mm* si-ott^m^cio. ^ 

(c(4^^^K*^L, ^■ffi* i *^<^?'k, «Mffifi 
(4^#< : S:^k^«SixS. 

[0 384] ^-t'*^#A>(4, Rap P e -God 


(53) 
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ffiWfjSM (Charge equiliburati 
on approach) Sr. »TS i0 2 £5Sffl 

[ 0 3 8 5 ] =Srfc . WWrSaiRk *<0»«x*;W 

[0 3 86] i«)*ttti8-5«fcfflV^fc*^)IR7 
Jg fllitk I RX^ b;wfc * s iS*«'C*lRia^(t& - k 

a«m k^r o » mmt comt^mmmznt^ x a 

[03871084 VKH&Z 
[ 0 3 8 8 ] «r*J. - JJBWiWWRSS ft 

mc? yxtttmmmzx mm-z - k i~*r u-c* 

[0 3 891 

2 (TWrXSiO,) Oftg«±rfWU *<0ft 
^X^.? hA-lW&^tW'^l^' a-S i O 

2 (±. m&s i o 2 ^tm«±-c^»t^ aan-* 

ifcjCiOffiftUfc. 08 6(4, a-SiO,<0fl!«« 

«W££fflVxte*£Tfc, ab-initi ofl-^wWJ 6 

»«*«±lri-4kE** t **<**J:^* :: SSL"C 
[03 90] U>>U K*fc£<a**&*>^ 

P35#£t. S i o 2 k<±£< i k=5r 


0. ^L<iS i 0?K^>s i0 2 k 5 5:&. Hi— lv£8&cBX' 

hi m^^A-o-z^no^h^h&m^cos i o 2 
[ o 3 9 1 ] 09 oca. fflmnxTy^i^*^ 

'JrLXVK, 09 lt=ttdWkSWiW««W*^c« 
CJCfCjettsWSifeftii^fc. Par i ne 1 1 o 

[0392] fi«Jt±S^*WC*>&^^ 23n*>fc-r 
^«(±6 0ffik^-?TVM>„ kCl5#<«f&k. fe B B 

[03 93 1 ®- *i B lf^> a-Si0 2 $r^BS: 

^ -?-ft(i s s i k o co^r y v- a- ; WiMi" S 

ab-initi ot^iM^fyy^^ (AT 

nm)iz£hXTy^*>^*>^-n%.®tfimz* 

1 r e t ff>T)V*V J: 0 tKfllKfciR^^Wl** 
to^^j^J) S k V >3 i k -C* 5 . 
[0 3 94] 09 2(±, M^tfOVe r 1 e t<0T^=*'J 

-osaskaiftx^^-^saB- atffix^-« 

Ve r 1 e tCOT^3"UXAT1±, 5^7yy»'H 
[0 39 5] iBR^jEflEKftafcftKs Ver 

awwjna«^«^^t'*^^> dft^m^-tXjIS 

*&W.Z*frX%fz. -tit. 093^t^ck3lC 
»L, ^x^^-Ji-S^^ftS'k^^^ 0 ^- - 


(54) 


WMT 11-17 6 9 0 6 


»bv^te*. SM»S i 0 2 &k"T\ ft*»s*>» 

S& S i> CO % o T U * o . 
[03 96] JjLtfl5J:3J£, *JWI»fc*i. a-SiO 

T a - S i 0 2 StWHt'Cffrit't 4 - fcTOte b 
fc. £*>J:5K:bTfl*W:a-SiO,li, 5£fcJt 

i -Oftlffi^'^S i -OJU 0 i>/jN§^-&«<0S 
i -0#£<#£bTVtf:a«. 

[03 9 7] a-S i 0 2 fc»*Efcb<ti-tt 

M = £qi ( ri -rO ) =£q 
= Eqi ■ ri - rO Xq i = 

co*e*t«i3Wkt - S ** s 7 - 'J xS« bfc 

[0399] HPIH~ I R£Mfei~&iSJg.~? , ' i * a - S i 
0 2 J4»^*bTV^& 9, 5ll^#<a« 

a (a>) =(4tt 2/3hcn) • <w 

[04 0 3] ZZX\ 09 6 (C, #$HH#fc#*iL<H! 
U i\%Ztifz I RX^7 h^Sr^U 06 5{z*WR 


ttcOK^Sr^fts a^(?>je^t*5tJta-S i O 2 <0 

*^a-S i O 2 £0«3t?r. ffl*. HMS. SS«* 

7rrt>^&j*K, t8s»fttt£3S*U **i**tf*ffb 

[0398] i^*-Ctf-?T. a^Oa-S i 0 2 flt5t 
£ftfi£U:&. fWMW I R^? Wl^&#*> 

fz. /Wt— ^yhMti, TIBit 

M*=Sqi • ri ■•■ (1461) 

?? r i h . - cofia: $:*ft & k * . ^* 5 * 

(£qi =0) (Ctt, Kj£rO £f»koT 

[»1 39] 
i ■ ri -Zqi ■ rO 
£qi ■ ri 

■■• (1462) 

M 0 & o - 1 1 bfc . - « ± 5 K bT 
t _^<yh^B#ia^t > <0WS:ll9 4fc7r:b^. 3(X7cit 

JTCfciWT, x, y, z&UftW-itf-lV^-Xy 

htf&t>iifz. 

[0400] i rx^? htvz##>z> ctt, m-ap^t 

*tf>HH£H9 5t;:wbfc. -eoSfgt'I 
OTt-^(4»3&»^a^* 1 0 0 0 c m 

%tj;\:-?ifi&ffifrhz.kX'hh. io^ftti. a-s 

i 0 2 WI R*»fcHftbfc. 

[040 1 ] IR^n^*^5Wi ^ y 

T**ft&. 
[0402] 
[»14 0] 
• (l-exp(-h<u/kT)> • I ( w ) 

■■• (1463) 

h . * fc » El 1 0 0 &t/0 1 0 1 (C*Jft 
BB#feC±&ft»***^t- 01 0 0tC*3(t& 

[0404] S8*W4 
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[0405] m^o**!*? ro-fe^sattii. ro-it 
xmnm^m^^-r^^tt^xxh^. m^z 

[0406] ( i ) m&frm^ftW&X'te. s i 

JU&iSOs ,I,r£S i 0 2 &$I«itJ,> >I<0%£\ Si 

[04 07] ( 2 ) T%m<V®itmftfct$> 

ttflfflR*«*«ffl;^S iSttifcfflV^ktffR* 
K,tlfc. £ «0 J: 3 SrttfllTU: , S i S«9fiK ^« 

[04 08] ( 3 ) av^i«o»jaatm , ^^nw« 

[04 09] £»i d**6»wfir*»'C. jWWtfMW* 
±£«JiL-r&a>kkfc£, 

fe, fc**v*fi#R 
ashfc/jrfe, ■twiHSlilCWICt * k k fcK> 
^fcOXBfcJsv^. £0>J:3fc*IEfclli*.****»* 

[0410] $ t>iz&tc. fsijcoTim^m^iiWibxm. 
mx-h h . fcws* <o±i6* t ±a s- >i8f-f & - k fc * 

Si (100)»S^tV^^ * 
9 1 0 2 C^-f J: 5C(Hl)fT 

i i i > ffl±-c [ioo] *m**»o*w 

[04 1 U*|ftW«fefcJ:*^5AV-^9^^ 

28ttSEJBfcU£** <± & i. 4> . - - "CB * h ^ y ^ 
gfrJhDlHfcfcJRO-Bf. -ewK-ft^kJiS^^. SA> 
WiBfSco^K * » 6 tz#>comtMHz^X Kit LX 

[0412] ztidnm&zumizmm-thttii 

n*xKtt*^6£k#*^«"?**« iJt, iftg 
»^* ; F-CRIPIlS<l*'C*6'5SOl3fi«WLOCOS 


o, iMiaitffii*tko*>*tJC*wiw*s»t«v^, -e 

OTjgMfitfFWl fc o k ftSKtWHT* * . 
[04 13] i<oJ:d^W«tcfcv^T, fle*<75BHfci£Kc 

rm*fe<>fwrtii,mh%\\ L*»t>»swc, &mz 

U—?8&ft£f&£fc> ITW^Ul'-? 

[0414] lfcfccD-?-<D«fB&O^WfcL 
(/FT- I R^fflV^. •in^coH'ffltff^-vUT'V- 

^ 3 y{4, fcfe*»t«>ff-5fc. si^sio,c«ti 
n-fex^s z.v—rmz&.htik. 

[04 l 5] *5&BB#^>*is r<o»rLv^jS2<J: 

^X9Z£±#>1Z r ^0j k r ^J Kfli^^WilE 

3B«ttW1S»«*^r. S i aWMKSft-C . S i O t lz 
%ht. flcflMWS^SiT . s i Ojfctttt 

SihSi OjWWfrfclMS*****"*"*. 
[04 16] r- tfOB8^W3kO. 

T, «JSC(7)^'fCTJ* s s i 0 2 fci'J^U. S i 0 2 lR+t 
ISAtTff<* i > ISMBPJwffiftD ' »is i o 2 

#ffi-C% »fWPJ4*S i fcRJHSf SfcfcfcSSrt^Bra* 

[0417] ft*6Wr««k tXli, Wilf . S i 0 2 

S i £«<?DW±fcEi8t£#)<7a*gWt6 k - -I -Tfc . 
S i W^ffiffitfm 0 . UMWJWftASrWi s tt*W£ 

[04 1 8] 4-. ±J85*S<Ox*|Sl<OJfi^S:tfxxkL. 
^fc y^[6]c73)S;^^cTyyk-t^k, 2<^7c;®±wm^l 

icwlrtt, Tia^: (i53i>~(i534) <nm 

[04 19] 
l»14 1 ] 
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V1SC. E 

/(-VISC. eip ( ) 

kT 

tz?>x\ ~mzWi&mM<r>i§j$imf&iz±-&£ < 1 5 

34) "C$mV*h. ZZX\ VI SC. O, VI S_ 
c. Eli, ^fteWtlW^fttf^fc**'^-*^ 

ik*s*j*»S. Si/Si0 2 ftmtZtX'M&L 

R«^±ie^ (5 6) <7>£olZ**m:&. ZZIZks 
14, JE^^^EU^V^^fflT-fc-i.. iit. crn 
( ^ on = - ( ctxxnx 2 + cryyny 2 +2 tfxynx n 
y ) X'#>*). av=- ( sxxny 2 + cyynx2 - 2a 
xynx ny ) X'hh. VRW^X-fX'hh. ZftnH 
ffiliJfcfiA { «*-r& k k tC, K-fkRKSR* 4 * 
WitWi. ±iec7)S i/s i o 2 #fflt\ K 

[04 20] $^tc. lMt«l+<!OBMCTJwl!£l!Jcfi*»D ' 

tt. ±ie^ (i53i) -cfwrs*. ph& 

HP*>P=-l/2 (crxx+cryy) T*> 

*>, j£jjoxx*?oyyte, gioSSOSrlE. IBIS 

fcfcttJR-CSrfxtf . tS*flW«±*3 < & & ^ k £^ LT 
VM>. ±ISiWi> Z(OZb*%MLfzi>cr>X't)&. 
[04 2 1 ] fcfM&t&tfJB.V'tffLfc, z.<rMfo<n?xr> 
*t$L3>m*^l 04tZ7jk-?. £T, Si/SiO^ffi 

«>6. iOufeffl^T, ±f£iU57) #^JfcbS&# 


••■(1534) 

*>4. iWJfc^fflWt, 5d ( 5 6 ) , « ( 1 5 3 

i ) , s&fcss ( 1 5 34) sfflwriHtasflEfcifSfr 

BUTT. *l/tStf, Ifc&fcJWM- 

tt&isnxfi**&>& > mh^^.-vy^m^x^h 
bvtx-h*. 

[0422] QAfrh^ftfri'&ot.z, mm 
<7)j6jimaimmz&vmcoim.9mzm-t&. mm 

«r bUy*imX\ aflSSMS 1 3 0 Q£X. 9 0 0°C?) 

»fcfcis*fc. e<b#HS«±K7-ri?*ioo%kU 

SfclWfcB#iati3 0 0#i:Lfc. EWS Sun4£ffl 

1 59oo^cr)B#r B ^s-r&o osraict> 

[0423] - a - h X&SK^thSfc 

xm. znniimft&mmLxmMWtwhte. 
znnmizx*). 9 0 0-c-i i oo-amizb*). u 
*^a<?) 1000^1 anzm <-?&zt . 

k, j**«<aWaHt*il6«>« HBtraffl^-^kLT^iJffl 
A lx~?c03£#fit£kLT. IWklHffW«ia«fftt*« 
[04 24 ] HI 0 5~7 714, ±fe^5iW-^S:ffl 
7{c4k#>*:fc?>"CJ>&. :il:li«SL ; S:* > ^fc* i « 

* ic«, Kflanowacfl 1 o mtt^+^mm L%&t,m 
mtcox\ mmz\mwwm*tit. vt->x. am 
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x*w<lx. immftKzm 

[04 2 5] ^X-fASrfflVV hl^y 

[0426] ( 1 ) SHfcffll&PMi^T^ 
(2) y'Jay^f/l' 
( 3 ) gg^JKiJWjC^lfifefftt^x^ 
( 4 ) igtt3S«<o®#ft$#fi^r^ 

( 5 ) sshm/s i kjews i mm^i&^'&^'r^ 

&kCD(4. &MZh%i5(7) : £:7 ! >l<Wh. S i/S i 0 2 
X\ 9 0 0 •C'CO H 5 ^ 1Mb £K 0 ±(f b - k 4 . 

zcvmcomimmm&T/s i/si o 2 #ffico^«sr 

0 0*C H9-f MMtC3 0 O^ffiftttt'S:* fc » 9 0 0°C 

[04 27]BP*>. 1 0 O^HBWT-CSMltf » Slit" 
fc*{i«£L-*V*. L*»U BHfckkfcfc:. SiO ? * 

ft. Jg*fctT^S^tT**>&. u>>u noo-ct 

[04 28] a±cD%i&zmffibxiiz. zuz*m 

«<OiB«ffi«ftfcBWfc:. ST I (Shal low T 
rench Isolarion) OS^tfcttO— SB*- 
jiffltfc. hVVf-0_t»atf>A*>Xg 
0»»ftWfcaW>fc. WISUBil 1 0 0'C. BS^^ffi 

[04 2 9] (DlitWl Poly SicDSHb 

[0430] ( 2 ) 3 1 # *l£ BMfctfilS* . MdSanKftS 
ft, «*>$<Sft£fc. i»Jo«&*«t^U 


[043 1] ^iUdttL-c. 1 0 00X;tt*^JE50% 
TOlMtWwjC^^tov^TSJWLfc. B*BB43 0# 
«M. *«0tS«, 5fe01 10 0KaMtfMRfi# 

ita; § £ fc ^ft£ . 

EOS «*t W«<0S9PSff <^ ft h z t iz . 

[0433] i3LhOtt»*«>i:ts #11^*^(4. 
•fOBS 1 ?** (111) H±T-co^«53BrJi5^^*@ 

U 2»Sc>'SaU- S/a^^fATU ( 1 1 0) ffi 
iWJ»Ufc«t*fc. £*:*MkLT. 3 0 OS/ 

[0434] Ohi^f flMMA*S'JJ4ffl*L''C*J^T » * 
[0435] ^*Xg(i. HI 0 9 ^-ra 0T*>4 . 

^ss^a s i cMP-^si uft^mm 
?>s„ i^iofcWfii, IMS as iaMKo««awk»» 

[0436] 01 1 Oti. 1 0 0 0°C. LOCOSIS 
iRTi^OaxxcO^^H, 01 1 U4» l 3 l^< 10 00 
■C, LOCOSXgJ?T^f<O<ryycO^^P0s 1 

2(4. Nt< 1 0 0 0°C. LOCOSIg^T^Ocrxy 
CO^II. HI 1 3liLOCOSIgKTfi. 25'CtC 
SJS^Ttffc«fOcrxx<O^^0s HI 14(4. Rt<L 

ocosxe»Tl*, 2 5"Cfca*feTfffeWW)oyyo 

^H. t^HH5(±, |S]t-<LOCOSXS$?T 
fS. 2 5rt;:ffiK£T(ffcB#cOdxyO^H£^ft^'ft 

[04 37] cti^H-Ci»SJ:3t. CMPf&. 
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LOCOSlS5:ff^> vnuzxixm&i>izmm 

Vo4 3 8] *»#&S>14. *^*^* 5 ^ L ' 

[04 39]*JWNM>tt. ±iBi-5 A V-^^ 
■rkkktfc. Witf. EEPROMfT«W>h^ 

fefc xe3t#+K, ±¥<i»^^ ffll '«* 
[044 0] HTM 1 ! 5 ^»- M 

JM.4BHkLTfc»C**. 
[04411 ^3 *}1WMfc«fc*** ^ 'J 3 

[0442] **Dfc. *»3»fctt. v 

y ( i o o ) s«*ffl*u **#*xe*ff^ , * 


8 o 0*C*»fe 1 1 o ox:*-e«*»fc3'*fc. 
[0443] m^nmm^ u 3 ^shur* aafcLfc 

{4 0119 fc^fJ o fc 2SB-C4T ofc. * 1 BtfS« 

BMfciB** 9 0 0T;iaTfcR£Lfc*£fcl4. »2KB 
To 44 4 ]fctf5»a*fW«J6tt» »fl»0tt 

^«5WW»tt^S«k*W^** .0120 &V0 1 2 

ii^tfc. *wcj±, »<fc»i»ii cxxrctwi. 

[ 0 4 4 5 ] 0 1 2 0 tt*fflW*IWM*tr->fcfk 
0 0 0-CC«»LA:*^« 6 0 0"C/m i n 

jbi. 01 2oc«tit»^ 1 ooo s;?^2j 

*[ 0 44 6] 01 2 1(4. HtlMJiHT*>«WHI 
£ 6t«i*ja«fcLTTn -y b LfcETCfc*. . 012 1 
*4 9 5 Ot^<0««W*C»4)6WiW*W^* 

[044 7] £(0J;?*tWfl^^ s,1 '*« fc:) ^ 

fc« « <o«u6^ * 5 f^® t r v ^ z t vmzz ti 

EJ123K, BMta«^kk 
t,fc ^K*wE«^^ft^tf*«Wfc^P-t^> 
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[0449] ftcomffit IX . ULL«9J: o izBtfLZtUz 

imm&t i r^? h^ntinmi-mz. saw^s 

^^ffl^tfi : -'t. HI 2 4{i. E.fflfcj)tfn<r) z 5 
[04 5 0] 01 2 5i4. I RX^^ b!V(?>m&Mfrt> 

s i -o-s i#^fffilf-^wjE^CJ:SjSS:^7 
i: . ESSEX'S i-O-Si cr>4mmmv—7 

"[04 5 1] 3£>«K<0*ffifc LT, «*fc«««rttk 

^{±, ^n^tttti^w^t^^i^^^ 9ooxaa 

[04 5 2101 2 6te, S^WJS^rW^kffilcOS 

5„0126#>^ S i -OJfiW^'l • 8Atl±fc 
M^LTiiD, S i -OM^HHfclWkllWeWKWfc* 5 

[04 53] IMkKfcE»JG:fijWD;b^fc^*>#** 
* 7 h r?_ ? fltitoaftli . ( l ) IMkBKo*** 4 *!™ 
-f&.It*>£>. S i -0*S-&*l«iH-6kv^^« 
t , ( 2 ) SB^IS'ffcBKO I Rjgjgi: ^'M*t>*> 
£>. S i - O-S i^M*W4t^^«« 2 

i±, aanwaLfc^sav-^fciO, 0127^ 
it, QbdkwfflWi'CJS.v^aiUfc. 

[04 54] Qbd tWtftz S i - OigllrcOffilW# 5 £>"g> 

Tv^flrv^, *oSfJ3^-o£«B£f^3ftrt:ffcSCA i £ 
#?4£Sf3$8&, SSI^U 3 viMtBlO^ • ffHI ■ ft 


38B*J J:lPF«W=.J: -SIEFLM® j p ■ 10 1-10 4 
^fflft* 5 *? I«ffirn/5AGAU S S I A 

O-S xifihtiM. ^O*^K* y ^3E?L<0tia* { SS 

«^te#LTl4JSSWM>i:L-C«<. ^<0&*. K*W 

*f fc jEftfiWB^-CSctii 3 R e V <0x */Mf- * 
#T, WCIS<^-5TV>I)S i -oag^Sr-BHTti^ 
RKvJRtfffi L- . Mi 4 3 & 2 

[04 5 5] a|s:f&i9f#£»fc46fc, r <0$R£<04 ? 

BI«0ffiStt*^-t l>t><0fc»1«3iil>. 
[04 56] W±W4o&-«l£S?-i:lc4 , 5. 

[04 57] FJtfeXStt'ji^iS i ^x^Sr. gMkM 
m^mmzmXL. 1 050t, 5%SKSr^Odry 

I Ftx^? h;w*aj£tfc. «^«4 0 . I R*^7 ^ 

[04 58]:<0y7MH>S«*0. 2GP 
fut. ic0^7h*S:^7h6l#«l 5cm-»fcJt&L 

^^to. ro*^*ff±L^. tlx. m.nwn\m 
tlx. ^r=.-)v-^xtmt)m^ i n^^- 

[ 0 4 5 9 ] *SUfcWI<0»**it*Srt-6«:ft. - 

^fflS3^ttttiffi»^4^iSWB*r B , ]W)SW, S.^'- 
*#«L-C*aiLfc. ;W*&^(410 00"C. 3 08X0 
[0460] T--/HRT», Sffi I RX^7 h^SrSS 

tz. *<7)m%k, m.liz%&X-\±. 4 5C/cm2 , 
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[04 6 1 ] itz. mc0ffi&£^-fZ> 1 J^J^Zl3^X. 
9 5 0 '00 d r y 0 2 %ffl%X?Jr'McomJ$-CO h ^ 

[04 62] 

9vx?\uzm^h^~? mmcomm^. * wm htivs 
•e&< , mosls i m<r>*mwmu*wm-z>m.w.. 
t ^M^m^hh^\i9yx9i\M^mza^x, 

xw-xmm<xi>. mmcoxum*). hh^\m 

h, ( i > #7Dt^it(oi^^. &mmco-fticr> 
n^mz&mL, (i^mmco^—yyxmom^ 

*.&J;:>lcU:>±u (v) ffiU^Hftxvs^fcfttinS 
•tffcjSu (vi) frU^fai'XxAfcttflnL^ 

tw J>& . 

[Elffl^*^^] 

[01 ] *ftmz£&>-X7-J±<7>£fcZ7F?ffl. 

[02 ] ^y^-v^wA^ ■£<r)*rti J ?tict>'%&lliZftt 

[03] ^BfltCffl^^frtV^ab i n i t i o^iS 

[04 ] 'g.-coWf ( i ) t , W.-^W,^ ( J ) tnlt 
fflfc, £ ^cfSHcOKl 1 (k) ( j ) SriiLT 

A-?T<&#>HI£^1-0. 

[05] r^s^cosg^fc ezm?ft%.t U - 

[06] tM*cOft»¥ & fc *%BHW^pg^H]iia»a 
cO{2S-^^^^-f0. 

[07 ] tf^iW^S.^-:? lit. Tn-feXSSft 
nm^--y h I fc^5Ifll^^-tl»0. 

[08] ^-m^y-s^i-- 1 1 1 . ru^x^m 
%&a.- y h i tcv&mzwtw-f&m. 

[09]#lffl2 • 3<X7C7'0-feXxS a^-^COA^v' 
- v x co— M £ Tjk-t £ 7jk-f 0 . 

[010] ?Jlffl2 • 3<Xyiy°v^x=/i ^U~?cdXJ] 
i/—>r yxco— m% Set 3r*1" 0. 


[0ii] ^ftmtnnmmmizx h TMfcco-u^-t 
0. 

[012] A^>imco-7-uyms.^^> 1 ^M^ 
[013] A 5rWtB#c7)^-nyffi5f^fflom^0?r^ 

[015] fgm&M^ffijt^T/^^-t. 
[016] T^U^S^^-f KtJH^-f. 

[017] m.^mm.^m.tco^^-t. 

[018] -7hU>y^X(3 0 6 3)SrWViT*^«# 
[019] ■7HJ>y7*(3 0 6 3)£JKVvC#rtfc«Kf 
[02 0] -7hU>x^^(3 0 6 3)2rMV^^7tlt^ 
[02 1 ] Si-SiraWi?-oyffl5f^fflJWlt^*5:^ 

-r. 

[02 2] Ocom^^stCj) 0 . Si^'2sJ>S^(i3s^J) 
[02 3] JS a a H ^&l/# B B B «*(c»r^^BB%t^±iem 

[024] ^mzi.h^m^y^^-9^^ 
^xhho-si-on. si-o-sifl.avo 

-S iSBffi$r^-fr-^0. 

[02 5] l&*<Ox$ yv-Xf-AtcfcttS^ 
[02 6] t&fWx$ jlV- >-xXrAC*>it&3£ 

^•ftff^^nsr*-r0. 

[02 7] ^*soro-bXfc^»rn^Xc7)JRmtta2r 
^•T^tt0, 

[02 8] ^#^ttJ££^-fT-?0. 
[02 9] ^c7)ffiS?r^-f-^0. 
[03 0] ^««S2:^'tT-^0. 
[03 1 ] WySiV-ya yyXfAtj;^^ 

[03 2] ^ySalz-ya^T^CUrn 

[03 3] WySay-^a^v-XfAtiSfti 
x y : J v cofflMcD^cD— ?: ^rf 0 . 
[03 4 ] 3(s:%B^A>* i W%LfcffLV»abinitioMDy' 

$il/-3'l:J:^nW'f h fc S i %m&com.mit 

com. 

[03 5] 3js^*^^J;-?>?*aW^^^^5^^- 

[036] *%pn%mt<z£z>$mfflmz£z>i/$. aV- 
^<oati0„ 

[037] Lfc 5 a ^fc <fc S P 
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[03 8] ^CC/XtM hBaTiOafcPbTiOs^O 

[03 9] *|£Bg#^»it<f^)Stfc^5 
iS^ny^-f hPTOcO*.'f->'^ J f;l'Wtijy)0. 
[04 0] *^BBffjfflIUj'5AV~ 

[04 1 ] ^m^w^mLK^vtzi^s.^-^^ 

[04 2] *^Bfl*^ftt<^tfcabinitio/MD 
■/Ul/-^tJ;^n^-fhPTO£0lA»«. 
[04 3] *^^*Sftt<#«tfcabinitio/MD 

[04 4 ] <fl=jfcLfcabinitio/MD 
[04 5] *f&Bfl#Wfft<^t^abinitio/MD 

[04 6] #»ajJ#fc#ffr£U:S'5*l'-*raf f -* 

[04 7] V~Y-;5">7«90. 
[04 8] *f6BB<o|at{««O0. 

X, i n - s i t u t-^SBJgiaia^J: o k u-cw 

[05 o] pj^n«&at . 

[05 1] XmifrXZab i n i t i ofrHhJl**' 
[05 2] *^(-J:-g>ab i n i t i o^itfj^v- 
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tmp-PbTiCb 

Cartesian coordinates 
7.3 69 91773809233E J 00 
3. 68 492 904917006E+00 
1.B5344324959821E-05 
6. 37215603348B13E-05 
3 . 684 932428OO013E i-00 
Cartesian forces [hart 
-1. B0940035404206E 04 
2. 568800794 50442E-O4 
2.24243540544528B 05 
2 . 24118747243653E-04 
1.25754349142964E 04 


(bohr) 

3. 68503830556782E+00 
7 . 3699D675500488E+00 
1 . 4 5452209340920E-05 
7 . 3 69 920812 67 651E+00 
3. 684 91260288479E+00 
/bohr); ma*, rnis- 1.437 
-2. 075373732 1I315E-04 
4.0788B591617262E-05 
1 .10425697382921E-04 
-2. 118556B61101S7E-Q5 
7.75083852776827E-05 


7.369990107C3879E+00 
7 .36998965539427E+00 
3.401 4 7 019434 692E+00 
3.5165910 9214 6S2E-0S 
3. 9684252 9600134E+00 
67E-02 4.51782E-03 [unfixad 
-2.04964 454194065E-03 
-2.14973113771572E-03 
-6. 935B513 691547 7E-04 
-9.48369575837913E-03 
1.43765565749510E-02 


Cartesian coordinates 
7 .36973679805 69?E+00 
3. 68518592924 951E+00 
4 . 09587865S04 34 9E-05 

-1. 6039718690B771E-04 
3. 6BS0S819 23 4 92 7E4D0 

Cartesian forces (hart 

-1.61895617366627E-05 
7.34168075079671E-05 

-2.2 4275552232517E-05 
1. 06415727261410E-04 

-1. 41215417B09463E 04 


(bohr) 

3. 6848307 68 19461E+00 7 . 36794 04 62 4 9685E+Q0 
7.369947543864Q4E+00 1. 36783992425656E+00 
1 .24970918317013E-04 3 . 40077 660 921OO1E+0O 
7 .3 69899627 1Q79OE+O0 - 9. 44852 98 4745766E-03 
3. 6849901 1127 006E+00 3 . 98280 19 5257 62 9E i 00 
/bohx); max, ma- 8.346C5E-03 2.45956K-D3 lunfixod atoms) 
3.0 9255883087009E-06 -1. 19915787731153E-Q3 
I .1275664 83066B6E-04 -1 . 1002228 406727 3E-03 
2. 419560354 53 473B-05 -3 . 24637 4 1 852341 1E-03 
2 . 4 40070B3322998E-05 -2 . 80029 696S124 0 6E-03 
6.72528952599095E-05 8 . 3460518683424 4E-03 


Cartesian coordinates 
7.36967174041861E+00 
3 . 6 8537 94 9760 62 0E+D0 

-1. 167279385566Q1E-08 
1 . 2B129761298314E-05 
3 . 6B479743192721E+00 


(bohr) 
3.68479961773717E+00 
7 .37018116183304E+00 
9 . 629254 5 6708003E-OS 
7 .369846B4725815E+00 
3 .684869101 98090E+00 


Cartesian forces (hort/bohr); max,rros- 7.206 

1 . 28850801532736E-O4 7 . 064126630857O4E-05 
-1. 58012B613690S4E-04 -1 . 74 164668147622E-04 
7 . 0 8585971568290E-05 5 . 670210B 5975686E-06 
-1 .7 3598433456 127E-04 8 . 137011574 7 2 647E-05 
1 .31901896135616E-04 1 . 34B30752320297E-05 


7.36516S10152?.24E«QO 
7.36524508710990E1GQ 
3.39413705673712E*Q0 
1.67751205094Z5BE 02 
1 . 0021382 938324 IE i GO 
C2E-03 2.08967*1-03 (unfixed atoms) 
1.50295459585843E 03 
1 .46956505541997E 03 
2.28610955944484E-03 
1.94739350275452E-03 
7.2O6D227134777 7E-03 


cartesian coordinates 
7 .37021318634 14 SE+00 
3.68506431.084086E400 
3 . 39286295583846E-04 
-6.8 42 9135769106BE-04 
3. 68492897913516E+00 
Cartesian forces (hart 
-1. 5414 90774B232 4E-04 
4 . 1988 4602629 664E-04 
-2.41608460357061E-05 
-1 . 7306511364940BE-04 
-6. 8 5095654 622 2 52E-05 


(bohr) 

3.685O5926267177E+0O 
7.369780Z3696826E+00 
9.97498200251742E-OS 
7 .3702168B700809E+00 

3 . 68463688488677B+00 
/bohr); max, rms= 1.405 
-1.38672668831043E-0 4 

1 .54548773067693E-04 
-2 .57753838330758E-05 
-3.1B3O33S4O74471E-05 

4 .17296150038733E-05 


7.34658602343312E^OO 
7.34735B3904B843E+00 
3.35993819043655E+00 
-5.49264155838585E-02 
4 .11095422991800E+00 
52E-02 5.32522E-D3 (unfixed atoms) 
2.44677120516630E-03 
2.36496445OO3840E 03 
-5.07590096094921E-03 
1 405523979662B1E-0? 
-1.37910744908836E 02 
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